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ABSTRACT

This study examined the ability of three personality measures to predict
midshipmen attrition at the United States Naval Academy. More specificaly, the study
examined the ability of the Myers-Briggs Type Indicator and the Persona History
Questionnaire to replace the Career Interest Score of the Strong Interest Inventory in the
Naval Academy admissions formula and to better predict overal, voluntary, academic,
and performance/conduct attrition. The data used were from the Naval Academy classes
of 1995 to 2000. Logistic regression analysis was done using just the classes of 1995-
1999. The class of 2000 was used in an out of sample prediction to test the validity of the
study's attrition model. Results showed that the Career Interest Score is unable to predict
attrition.  Additionally, the addition of the MBTI and PHQ improved the predictive
ability of the admissions formula for two of the four attrition variables modeled. The
model was most effective in predicting voluntary attrition. Recommendations are made
regarding the United States Naval Academy admissions policy and for future research in

the subject area.
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l. INTRODUCTION

A. BACKGROUND

Every year the United States Naval Academy awards approximately 1,500
appointments to the best applicants from a pool of over 12,000 people. The Naval
Academy Admissions Board relies on an index called the Whole Person Multiple to rank
the applicants. The Multiple is computed from the applicant’s high school performance
data, teacher’s recommendations, demographic data and personality data (Black, 2001).
The use of personality data, in the form of the Strong Interest Inventory (SIl), makes the
Nava Academy’s admission system unusual among educational institutions.

When the Naval Academy Office of Admissions receives an admissions package,
they convert the applicant’s responses to numeric values. These values are then entered
into a formula that calculates the Whole Person Multiple. The Multiple value is then
used to place applicants in a ranked order. Each applicant file enters the Admissions
Board review process with this value attached. The board then reviews the applicant’s
file to determine if they represent a “good fit for military service” (Black, 2001) and
have the academic ability to graduate from the U. S. Naval Academy.

The Office of Admissiors is always looking for ways to improve the admissions
process. One measure of an improved admissions process is reduced attrition. Attrition
a the Naval Academy can be grouped into three major categories. Voluntary Attrition,
Academic Attrition and Performance/Conduct Attrition. This thesis will examine the
correlation between personality (as defined by the SlI, the Myers-Briggs Type Indicator
(MBTI), and the Personality History Questionnaire (PHQ)) and attrition.

Only a small portion of the 12,000 applicants in the applicant pool present the
Admissions Board with easy decisions each year. Those tend to be the extremely
qualified and unqualified candidates. The number of qualified applicants comprising the
middle of the distribution aways outnumbers the available appointments. The board uses
the tools available and their experience to select the best from that group. This thesis will

provide the Admissions Board with a detailed understanding of Naval Academy attrition.



This knowledge will assist board members in making the best possible decisions about

future applicants.
B. PURPOSE

The purpose of this research is to increase the Superintendent's knowledge of
midshipmen attrition at the Unites States Naval Academy and to provide the Naval
Academy Admissions Board with additional empirical data to assist them in selecting the
highest quality applicants from the applicant pool. Research includes an analysis of three
personality measures. the Sl Career Interest Score (CIS), the MBTI, and PHQ. The
study evaluates each personality measure's ability to act as a predictor of specific types of
attrition from the Naval Academy.

C. RESEARCH QUESTIONS

This thesis examines the following research questions:

1.  Doesthe use of personality measures improve the Admission Board's ability
to identify candidates who are likely to attrite from the United States Naval
Academy and therefore, assist them in selecting those candidates who will

persist through the four-year program?

a.  Would the addition of the Myers-Briggs Type Indicator in place of
the Career Interest Score of the Strong Interest Inventory improve the
Whole Person Multiple's ability to predict voluntary, academic, and

performance/conduct attrition from the U.S. Naval Academy?

b. Would the addition of the Personal History Questionnaire in place of
the Career Interest Score of the Strong Interest Inventory improve the
Whole Person Multiple's ability to predict voluntary, academic, and
performance/conduct attrition from the U.S. Naval Academy?
D. SCOPE

The chief limitation of this study is a result of limited data availability.
Specificaly, the attrition variables and MBTI variables used in the statistical model were
only available for applicants who actually entered the Naval Academy. Therefore, the
data set contains only those candidates who were offered and accepted appointments

(arrived for Plebe Summer) to the Naval Academy from class years 1995-2000. It does
2



not address the remainder of the applicant pool.1 Therefore, generalizations to future
gpplicant pools must be made with caution. The findings can be generalized to all
applicants if the reader is willing to make the assumption that the relationship between
personality measures (MBTI & PHQ) and attrition is the same for those who entered the
Naval Academy asit is for those who did not.

E. ORGANIZATION OF THESIS

This thesis is divided into five chapters. Chapter 1l is a review of the current
literature pertaining to the Naval Academy admissions system, college student attrition,
Naval Academy attrition, the SII, the MBTI, and the PHQ. Chapter 1l provides a
description of the data set, the research methodology, and the variables used in the model.
Chapter IV presents the results of the data analysis. Chapter V provides the reader with
responses to the research questions, additional conclusions and suggestions for further

research.

1 The remainder of the applicant pool is comprised of those applicants who were not offered an
appointment, or those applicants who were offered an appointment but chose not to attend the Naval
Academy.

3
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[I. LITERATURE REVIEW

The purpose of this chapter is to provide the reader with a review of the literature
that serves as the backbone of the study. Specifically, the chapter will explain the Naval
Academy admissions system, discuss a model for college student attrition, define and
explain the three major forms of Naval Academy attrition and discuss the literature
pertaining to the three personality measures used in the study.

A. U.S. NAVAL ACADEM Y ADMISSIONS

The Naval Academy admissions system serves as the impetus for this study. The
majority of the analyzed data is drawn directly from the admissions process and any
conclusions drawn from the study are meant to assist the Office of Admissions in
improving the overal admissions system. In order to understand why the statistical
model is structured as it is, it is important to understand the Naval Academy's admissions
system and the data and processes used therein.

1 Mission and Objectives

The mission of the United States Naval Academy Office of Admissionsis to:

Ensure that the best-qualified students from around the United States and
its territories are selected for admission and that these young men and
women have the drive and motivation to complete the four-year program
and excel as Navy and Marine Corps officers. (USNA Catalog, 2002, p.

17)

This misson makes the Naval Academy Admissions process unusua among
undergraduate institutions. Most public and private institutions select applicants based on
their ability to perform well academically, enhance the characteristics of the student
body, and contribute to the institution's professional reputation. Additionally, these
institutions accept applicants to al four classes (freshmen through senior) in order to
preserve bottom line profits, which are threatened by student body attrition. The Naval
Academy is also looking for candidates who have the ability to excel academically,

enhance the characteristics of the student body, and contribute to the reputation of the
ingtitution. The institution's mission however, forces the Office of Admissions to select

5



individuals using a different paradigm.2 Every candidate they appoint is not just a
student; he or she is a future employee. Every graduate enters the same work force, the
U. S. Naval Service. It is the responsibility of the Office of Admissions to ensure
candidates selected for appointment are the most qualified to succeed academically and

most likely to commit to a career of Naval Service.

In an attempt to comply with their mission, the Naval Academy Office of
Admissions measures every candidate against a specific set of persona standards. They
ensure every candidate selected for admission has the following qualities, attributes, and
capabilities (Black, 2001).

Applicants must be mentally and physically able to undertake the rigorous
academic, professiona education as well as physical training programs

He or she must show an interest in serving his or her country as a
professiona officer in the Naval Service

He or she must show an interest in, and potential to succeed in, fields of
study that reflect the needs of the Navy and Marine Corps

He or she must show potential for leadership in the Naval Service

He or she should have the capacity and desire to complete the four-year

course and remain in the Service beyond the period of obligated service
after commissioning

He or she must be of good moral character

As a whole appointees should represent women and minorities in
appropriate numbers in support of the Equal Opportunity Program of the
Department of the Navy

He or she should be likely to complete the Naval Academy Program and
successfully serve as an officer in the U.S. Navy or Marine Corps.

2. Eligibility
The Naval Academy Admissions process is based on a three-tiered eligibility
system. Each tier assists the Naval Academy Office of Admissions in filtering out non

qualified individuals from the applicant pool. Tier One's (Contact Tier) purpose is to
ensure every individual seeking entrance meets a set of basic digibility requirements.

2 The information presented in this section is gleaned from the United States Naval Academy Catalog,
the Naval Academy Admissions web site, and Mrs. Louise Black, an employee of the U.S. Naval Academy
Information Technology Services Division. Mrs. Black is the organizational expert on the Admissions
Information System (AlS) and has written multiple documents describing how it supports the Naval
Academy Admissions process.

6



Only after meeting al of these requirements will the Naval Academy Office of
Admissions consider these individuals as qualified applicants and forward them a
Preliminary Application and Pre-Candidate Questionnaire (PCQ) (Black, 1999). Second
Tier (Prospective Midshipman Tier) requirements continue the selecting out process for
nonqualified applicants. The Office of Admissions uses each applicant's responses to
the Pre-Candidate Questionnaire and their ability to comply with the remaining second
tier requirements to determine the strength of each applicant's record. If their record is
strong enough, they become an official candidate for admission. Once designated, each
candidate must then comply with the third and final level of requirements. These
requirements include obtaining a nomination, passing the Physical aptitude Examination,
interviewing with a Naval Academy Blue & Gold Officer, and successfully completing a
Department of Defense Medical Evaluation Review Board (DoDMERB) physica
examination.  After successfully completing these Tier Three (Candidate Tier)
requirements, the candidate's file is complete. The Admissions Board reviews each file,
determines if the candidate is qualified, and offers an appointment or rejection. The fina
decision of attendance lies in the hands of those actually offered appointments. Each
year 200 © 300 applicants do not accept appointments to the Naval Academy (Black,
1999).

The digibility requirements for al three admissions tiers are listed below (USNA
Catalog, 2000).

Tier 1. Contact Tier - Basic Eligibility

1. Prospective applicants must be United States citizens.

2. Prospective applicants must be individuals of good moral character.

3. Prospective applicants must be at least 17 years of age and no older than 23
years of age on the 1st of July of the year they would enter the academy.

4. Prospective applicants must not be married.
Prospective applicants cannot be pregnant.

6. Prospective applicants must have no legal obligation to support a child,

children, or other individual.



Tier 2. Prospective Midshipman Tier - I ntermediate Requirements

Applicants must possess or obtain a social security number.
Applicants must complete and submit a Preliminary Application
Applicants must obtain one or more nominations.

Applicants must take the SAT or ACT college admissions test.

A w D

Tier 3. Candidate Tier - Advanced Requir ements

1. Candidates must complete and submit a candidate application packet.

2. Candidates must take the Department of Defense Medical Evaluation Review
Board (DODMERB).

3. Candidates must take the Physical Aptitude Examination (PAE).

4. Candidates must interview with a Naval Academy Information Officer (Blue
& Gold Officer) in their local area.

3. Application Process

Applicants may contact the Naval Academy as early as the ninth grade. These
individuals will receive periodic mailings from the Admissions Department and can
begin to meet the basic requirements for admission. The earliest an individual can apply
for admission to an incoming class is January of their junior year. The latest a person can
officialy apply is March 1% of their senior year (Black, 2001). The admissions website
recommends applying between April (junior year) and January (senior year). The
Admissions Board begins evaluating and selecting candidates on April £ of the year

prior to induction.

Once a prospective applicant meets the basic eligibility requirements (Tier One)
and is within the prescribed time frame for admission, they are mailed a Pre-Candidate
Packet. The most important item in the packet is the Pre-candidate Questionnaire (PCQ).
Returning a completed PCQ automatically starts an admissions file for that individual.
This dso upgrades their status from Contact to Prospective Midshipman in the
Admissions database (Black, 2001).

After submitting the Pre-Candidate Questionnaire, Prospective Midshipmen
continue to sdisfy Tier Two requirements. Admissions staff continuously review

applicant files to determine if individual applicants have met the requirements to be

8



upgraded from Prospective Midshipman to Candidate status. This status upgrade occurs
when two criteria are met. First, the Admissions staff member has to believe the
applicant's PCQ reflects a strong enough record to make him or her a competitive
candidate. Second, the applicant’s officially reported SAT or ACT scores must meet or
exceed the minimum values for admission (530 SAT Verbal , 570 SAT Math) (Black,
2001).

Once an applicant is upgraded to candidate status, he or she must complete any
remaining Tier Two requirements and begin to schedule Tier Three requirements. The
two maor Tier Three requirements are the Physical Aptitude Exam (PAE) and the
DoDMERB Medical screening. Once a candidate is qualified medically, physically, and
academically, he or she can begin seeking a nomination (USNA Catalog, 2002).

The nomination process is the last major milestone prior to review by the
Admissions Board. There are a variety of official nominating sources. The most
common type of nomination is the Congressional nomination. Candidates can apply for
nomination from any of their three Congressmen (1 Representative and 2 Senators).
Each congressman may award ten nominations. Other nomination sources include the
President and the Vice President. Presidential nominations are reserved for the children
of career military officers and enlisted personnel. The President can award an unlimited
number of nominations, but only one hundred Presidential nominees may recelve
appointments each year. The Vice President is only authorized to award five nominations
each year. His nominations are usually reserved for applicants who are United States
citizens but live outside the continental United States. There are specific nomination
guotas set aside for special case applicants. These include members of the regular and
reserve Navy and Marine Corps, Naval Reserve Officers Training Corps, Children of
Medal of Honor awardees, children of deceased or disabled veterans, children of
Prisoners of War, and children of Servicemen Missing in Action (USNA Catalog, 2002).

Once a nomination is secured, the candidate’ s file is complete.

The final step in the application process is consideration of the candidate's file by
the Admissions Board. On average, the Naval Academy Office of Admissions receives
ten to twelve thousand applications every year. Of those, approximately three thousand

9



applicants are deemed academicaly qualified. This number is further reduced to
approximately two thousand applicants once physical and medical screenings are
completed. Of those two thousand applicants who are academically, physically, and
medically qualified, approximately fifteen hundred will receive an appointment. Twelve
to thirteen hundred of those applicants will accept the appointment and join the incoming
class (Black, 2001).

4, Whole Person Multiple

The Whole Person Multiple is derived from candidates admissions information.
Admissions Board members use the multiple as a reference point and a comparison to
evenly judge a candidate's qualifications. The Whole Person Multiple is designed to be a
predictor for successful completion of freshman/Plebe year.

The Whole Person Multiple is a numeric assessment of a candidate's record. It is
based only on the officia information received about each candidate. Qualifying
candidate multiples range from 58,000 to over 80,000 points. The multiple is a weighted
computation and the primary metric used by the Admissions Board. The components of
the multiple and their weights are listed below (Black, 2001).

Rank in High School Class (21%)
Highest standardized SAT or ACT test score for Math (31%)
Highest standardized SAT or ACT test score for English (15%)

Combined Recommendation of School Officia (RSO) - Math & English®
(8%)

Combined Athletic and Non-Athletic Extra Curricular Activities (10%)
Strong Interest Inventory (SII) Technical Interest Score (T1S) (12%)
Strong Interest Inventory (SI1) Career Interest Score (CIS) (3%)

5. Admissions Board

The Naval Academy Admissions Board meets every Thursday from 0800 to 1600.
At the end of August, the Board conducts what is known as an Early Board. The Early
Board is a practice board. At this meeting, the board reviews cases, discusses the

Superintendent's class profile outline, and indoctrinates new board members. Regular

3 Commanding Officer's complete this form for prior enlisted candidates.
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Board meetings start in October and extend through April. Their goal is for applicants to

receive acceptance, declination or alternate offers by the 15th of April.

Admissions Board members have the ability to award plus or minus points to a
candidate's Whole Person Multiple score. These point additions are known as the
Recommendation of the Admissions Board or RABs. Thisisonly done if the candidate's
whole person multiple does not "accurately reflect their potential and motivation to
succeed in a career in the Naval Service." According to the Superintendent, RAB scores
must remain in the -500 to +9000 point range. RABs above 10,000 require approval
from the Superintendent. Approximately 75 to 85% of each incoming class is awarded a
RAB.

Admissions Board membership is a three-year commitment. Any of the four
division directors are €eligible to chair the Admissions Board. The Board members are
listed below (Black, 2001).

1. Director, Division of Mathematics and Science
Director, Division of Humanities and Socia Sciences
Director, Division of Engineering and Weapons

Director, Division of Professional Devel opment

o A~ DN

One professor from the following groups or departments:
Group | Mgjors (Engineering)
Group Il Mgjors (Math/Sciences)
Group Il Mgjors (Humanities)
Division of Professional Development
Academic Center

6. One Battalion Officer

7. One Company Officer

8. Commandant's Ethics Officer

9. Dean of Admissions

10. Director of Admissions

11. Senior Medical Officer

12. Assistant Director of Athletics

13. Associate Director of Admissions
11



B. ATTRITION

As dtated in the previous section, one of the Nava Academy Office of
Admission's goalsis to only offer appointments to those candidates who will successfully
complete the four-year program. The first step in gaining the ability to identify these
candidates must lie in a study and understanding of why college students leave
undergraduate ingtitutions. Only after admissions policy makers have a thorough
understanding of the forces behind attrition can they begin to discuss and develop a Naval
Academy Attrition model. Vincent Tinto's Student Integration Model is arguably the
most influential model in the field of college student attrition. It serves as the basis for
many of the decisons made in constructing the attrition model. The following
paragraphs explain Tinto's model, attrition at the U.S. Naval Academy, and the
relationship between them.

1 Tinto's Student Integration Model

Vincent Tinto's work is accepted as the basis for the modern study of college
attrition. He uses Dutch anthropologist, Arnold Van Gennep's study of the rites of
passage in tribal societies to describe a student’s transition from high school to college.
Van Gennep submits there are three stages an individual must go through to successfully
transition from one society to another (Tinto, 1993). Tinto argues that the unsuccessful
navigation of these three stages -- separation, transition, and incorporation -- result in the
“early stages of withdrawal from institutions of higher education” (1993, p.95). He aso
argues that students likely to depart are unable to: separate from their old communities
(family and high school), navigate the uncertainty of the transition phase, and identify

and incorporate the behavioral norms of the collegiate environment.

Tinto believes that every student needs to achieve some level of social and
intellectual integration into the college community in order to persist. This level of
integration varies from student to student due to the demographic differences and
inconsistencies in external factors experienced by each student. Success is achieved
when there is a good "fit" between the student and the institutional environment
(Pascarella, Terenzini, & Wolfle, 1986).
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Tinto combines Van Gennep's three-stage theory and his own theory of social and
intellectual integration in his longitudinal model of institutional departure. In his book,
Leaving College: Rethinking the Causes and Cures of Sudent Attrition, Tinto states:

Individual departure from institutions can be viewed as arising out of a

longitudinal process of interactions between an individual with given

attributes, skills, financial resources, prior educational experiences, and
dispositions and other members of the academic and social systems of the
ingtitution. The individua’s experience in those systems, as indicated by

his/her intellectual and ocial integration continually modifies his or her
intentions and commitments. (1993, p. 113)

More simply stated, given an individual's characteristics and pre-dispositions coming into
a college environment, positive experiences (those which increase academic or social
integration) reinforce persistence by strengthening the individual’s commitment to
graduating and to the institution of which they are becoming a member. As a student's
level of socia and academic integration (success) increases, their commitment to the
ingtitution and graduation increases. The stronger a student's commitment, the more
likely he or she will persist. Figure 1 below depicts Tinto’'s Longitudina Model of

Student Departure.
Figurel. Tinto's Longitudinal Model of Student Departure
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Although Tinto's model was created to address student departure from traditional
undergraduate institutions, it can be applied to the unique socia and intellectual
environment that exists at the Naval Academy. The Naval Academy carefully attemptsto
reduce dtrition through its selection of candidates pre-entry attributes and through its
structuring of institutional experiences. Due to the selectivity inherent to the admissions
system, most candidates pre-entry attributes are excellent. The admissions system
measures and controls for skills and abilities and prior schooling. Midshipmen entering
the Naval Academy are required to have outstanding academic, social, and physica
abilities. The admissions system addresses family background to a lesser degree than
skills and abilities and prior schooling. Survey questions pertaining to the parent's
marital status, education level, and income; and questions pertaining to a candidate's
behaviora history are used to make general assumptions about a candidate's family
history.

The goals and commitments section of Tinto's model is aso applicable to the
Naval Academy. As stated in the last paragraph, the Naval Academy admissions system
is designed to measure a candidate's initial commitment. In addition, midshipmen tend to
be highly motivated and goal oriented people. Their intentions tend to align with the
intentions of the ingtitution Additionally, their goals tend to closely aign to the
ingtitution's goals. Thelr institutional commitments are high. They are expected to
perform well academically, are required to participate in an organized sport (varsity, club
or intramural), are expected to meet their professional development obligations, and are
highly encouraged to get involved with one or more of the many extra-curricular
activities available to them.

The Naval Academy also attempts to reduce any external commitments that might
undermine a midshipman's institutional commitments.

The institutional experiences section of Tinto's model addresses the student's
interactions within the academic and social systems of the institution. Tinto suggests that

the more successful a student's academic performance and extracurricular performance,
the less likely they are to depart. A lack of performance academically, or otherwise,
accounts for alarge portion of attrition at the Naval Academy. Tinto also suggests that a
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high level of faculty/staff interaction and peer group interaction can prevent a departure
decision even when a student does not meet with success academically or otherwise. The
Naval Academy goes to great lengths to infuse faculty and staff into every aspect of the
midshipmen's life and encourages involvement in extracurricular activities to ensure each
midshipman is able to interact with various $aff/faculty members and multiple peer
groups in various settings. This forced integration helps the midshipman create
relationships and support groups that make departure less appealing even when they are
struggling academically or otherwise.
2. U. S. Naval Academy Attrition

Approximately eight out of ten midshipmen complete their four years and go on
to active duty Naval Service. Midshipmen who attrite from the Naval Academy do so for
many different reasons. When they leave, each midshipman is assigned one of 28
different attrition codes. These codes can be categorized into four genera areas. The
four basic forms of attrition are voluntary attrition, academic attrition,
performance/conduct attrition, and physical disqualification/death. This study focuses on
the first three forms or attrition. On average approximately 15% of midshipmen attrite
voluntarily, 4% attrite for academic reasons, and another 3 % attrite for performance or
conduct issues.4

a. Voluntary Attrition

Voluntary attrition at the Naval Academy occurs for many of the same
reasons Tinto citesin his longitudinal model of student attrition. Students who are unable
to adjust and integrate into the Naval Academy's academic and social lifestyle are at risk
to attrite. The impact of integration is even greater for those students who are aready at
risk to depart than it is for those students who meet with initial academic or social success
(Provost, 1985). The categories of Tinto's model that best explain voluntary attrition at
the Naval Academy are family background, intentions, goals, and external commitments.
If a midshipman's family does not value education, looks down upon military service,
does not support their child, or has other problems that distract the midshipman from
integrating into the academic and social environment at the Naval Academy, then that

midshipman is at risk to attrite voluntarily. Midshipmen seem to be most at risk when

4 Attrition percentages based on attrition data obtained from the Naval Academy classes of 1995-2000.
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distractions occur early in the four-year program when the academic adjustment is
extremely difficult and social interactions have not yet developed into a strong support
network. Midshipmen whose intentions or goals do not align with the goals and mission
of the ingtitution are also at risk to attrite voluntarily. Many of these midshipmen accept
a nomination with an uninformed expectation of what midshipman life is like or may
decide as they learn more about the Naval Service that they made the wrong decision.
Some only accept an appointment due to pressure from their parents. Eventually, these
midshipmen figure out that their intentions and goals are not in alignment with the
institutions and they depart. Finally, excessive external commitments as a result of
financia difficulty, or unique family situations can provide enough distraction to prevent
academic and social integration and cause a decreased commitment to graduation. Some
midshipmen who find themselves in these types of situations decide that being at the
Naval Academy is actualy preventing them from handling some external commitment so

they depart.

There are additiona situations, specific to the Naval Academy that may
contribute to voluntary attrition. Midshipmen incur an active duty service obligation if
they stay enrolled beyond their sophomore year. Depending on what a graduate elects to
do in the Navy or Marine Corps, a graduate will incur an obligation to serve on active
duty for a period of five to ten years. This redity is something unique to service

academies and clearly plays amajor part in students decisiornsto persist.

Although academic attrition is its own category, the highly demanding
academic course load thrust upon each midshipman can be a major contributor to
voluntary attrition. Midshipmen who struggle academically are often required to attend
summer school. Certainly this has a compounding affect on those that are struggling
especialy in their first or second year, and prior to their shouldering a lengthy service
obligation. At times the combined challenges of life a a service academy are too
demanding for some to handle.

b. Academic Attrition

The categories of Tinto's longitudina model that most directly address
academic attrition from the Naval Academy are the skills and abilities, prior schooling,
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academic performance, academic interaction, and faculty/staff interaction variables.
Students who do not posses the study habits, knowledge base or prior schooling required
to succeed at the Naval Academy have a difficult time completing the four-year program.
Students who arrive and encounter difficulty academically tend to have trouble in other
areas due to the time and effort they must expend to improve their academics. Dr. Paul
Roush explained the affects of poor academic performance in his article, MBTI Type and
Voluntary Attrition at the United States Naval Academy. He states:

Academic performance is a crucial component in the stress equation under

which Midshipmen must operate. The Plebe Midshipman whose grades

are good has more time available to prepare for professional, i.e., military-

related requirements and activities. Consequently, he or she is more likely

to be praised by the upper class. Failure to perform adequately in the

professional realm invites prompt attention from upper class and may well

result in increased stress and lowered self-esteem of the Plebe. Thus,

students achieving academic success should experience a lower rate of

stress, higher self esteem, and probably a lower rate of voluntary

resignation compared with those who experience significant academic
difficulty. (Roush, 1989, p. 78)

Academic attrition tends to occur earlier in the four-year curriculum. The
added stress and pressure of freshman/plebe year tends to bring weaknesses to the
surface. Midshipmen are required to maintain and graduate with an academic average of
"C" or better. Additionally, all the curricula at the Naval Academy are tightly sequenced
and in lock step with the four-year degree program. Unlike civilian institutions where
students can decide to lower their course load, Midshipmen must complete between
fifteen and twenty-one semester hours during each of their eight semesters in order to

accumulate the minimum of 140 semester hours required for graduation.

In an attempt to reduce academic attrition, the Naval Academy relies on a
program called ElI or Extra Instruction. Every professor is required to offer any
midshipman who asks for it, one-on-one or small group extrainstruction sessions. All of
the required, core, technical courses (Physics, Chemistry, Electrical Engineering) have
evening extra instruction sessions at least once a week. The EI program increases the
level of faculty/student interaction and is in keeping with Tinto's model. Additionally,
the Nava Academy has structured the midshipmen's daily routine to ensure the
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maximum utilization of the time available while ensuring a high level of academic and
socia integration. The day is structured around a six period class day, a sports period and
an evening study period. On any given weekday a Midshipman will wake up by 6 am,
attend a 7 am morning military formation, eat breakfast and be in class by 8 am, attend
classes until 1130 am, attend a noon military formation and eat lunch, attend afternoon
classes from 1:30 pm to 3:30 pm, and then attend varsity athletic practice or intramural
gport practice until evening mea a 6:30 pm. Study period begins a 7:30 pm.
Midshipmen use this time to attend El sessions, prepare for the following day's classes
and military obligations, and socialize with their peers. Thislevel of structure helps each
midshipmen manage the large academic workload and the high level of institutional

commitments.

Although Tinto would support a structured system that promotes academic
and socia interaction, he would be cautious of the rather large adjustment such a
structure imposes on entering freshmen. The forma academic and military requirements
compounded with the tight timeline for completion are quite different than those found at
civilian institutions. Invariably, midshipmen will experience some level of conflict
between their personal goas and intentions and the forced level of institutiona
commitment. The cumulative effects of this conflict can result in academic failure and an
increased propensity to depart the institution.

C. Performance/Conduct Attrition

Service academies place a high level of emphasis on persona and
professional conduct and military performance. Approximately 4% of midshipmen

depart the Naval Academy for military performance or conduct reasons.

Midshipmen receive a Professional Military Quality Point Rating (MQPR)
each semester. The MQPR is calculated similarly to an academic grade point average or
quality point rating. The components of the MQPR are physical education grades,
athletic performance grades, military performance grades, conduct grades, and
professional course grades (Larson, 1995). The military performance grade, which
accounts for 65% of the MQPR, has a large impact on a midshipman's Cumulative
Quality Point Rating (CQPR) and order of merit (class standing). Midshipmen who are
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deemed substandard performers by their chain of command are sent to performance
boards. The performance board conducts a thorough review of the midshipman's record
and then makes a recommendation to the chain of command. One recommendation the

board is authorized to make is dismissal due to substandard performance.

Nava Academy midshipmen receive a conduct grade each semester. The
conduct grade is a reflection of the midshipmen's adherence to the MIDREGS
(Midshipmen Regulations) manua and accounts for ten percent of their MQPR. The
Naval Academy conduct system is a bifurcated system. There are two categories of
offense: major offenses and minor offenses. Some examples of minor offenses include:
being tardy for class (less than 15 minutes), being unprepared for inspection, usurping
upper class privileges, and failing to know plebe rates. Some examples of major offenses
include: consumption of alcohol in Bancroft Hall, sexual misconduct, hazing, and
violation of the Honor (ncept.> Most major offenses are separationlevel offenses.
This means that the adjudicating authority (the Commandant of Midshipmen) can
recommend dismissal to the Superintendent and the Secretary of the Navy if he finds the
midshipman guilty of the offense. Minor offenses cannot, by themselves, result in
dismissal. Only if a midshipman commits a minor offense while on conduct probation, or
commits multiple or repeated minor offenses could a minor offense result in a conduct

board and dismissal. Most conduct dismissals are the result of a mgjor conduct offense.

Tinto's model was not written to explain performance and conduct attrition
from a service academy, but it still may provide some insight into why midshipmen get
into performance and conduct trowble. Performance trouble tends to result when
midshipmen find themselves in one of two specific situations. The first is academic
trouble. Midshipmen who are unable to integrate and perform academically tend to
spend the majority of their time on academics. This means they have less time to attend
to their military obligations and professiona development. If a midshipman is unable to
quickly correct their academic deficiency, or if their problems become protracted, they
are likely to enter a degrading academic and performance spira that usually results in

dismissal. The other common cause of performance problems occurs when midshipmen

5 The Honor Concept s an ethical precept that states that midshipmen will not lie, cheat, or steal.
19



find themselves unable to adjust to the highly structured military lifestyle of the Naval
Academy. Often times these individuas find their goals are not in alignment with the
ingtitution and they cannot, or do not wish to, meet the commitments placed on them by
the ingtitution. These individuas if they do not leave voluntarily tend to find themselves

before a performance board and are dismissed.

Conduct attrition occurs for similar reasons. Midshipmen who find
themselves unable to adjust to the institution's goals and required level of student
commitment often find themselves in conduct trouble for violations of MIDREGS.
These violations may occur due to their inability to meet all of their commitments or may
be a conscious act of frustrated defiance. Repeated conduct trouble or a single major
offense results in a conduct adjudication that could lead to dismissal.

C. PERSONALITY MEASUREMENT

The previous sections were meant to provide the reader with a mode that
explained why students attrite from undergraduate institutions and how that model related
to atrition at the Naval Academy. The next step in building the theory behind the
attrition model is to develop an understanding of the tools available to help identify
individuals who are likely to attrite. The tool currently in use at the Naval Academy is
the Career Interest Score (CIS) of the Strong Interest Inventory (SII). The following
sections will provide the reader with a description of three personality measures, and how
they are or have been, used at the Naval Academy in association with the admissions
system or for midshipmen counseling. They are the Strong Interest Inventory (SII), the
Myers-Briggs Type Indicator (MBTI) and the Persona History Questionnaire (PHQ).

1 Strong Interest Inventory

a. The Strong Interest | nventory

E.K. Strong Jr. developed the Strong Interest Inventory in 1927 to serve as
a career-counseling tool. Strong based his measurement on the theory that individuals are
more satisfied and productive when they work in a job that "fits" their persondlity, and

work with people whose interests are similar to their own (Sheppard, 2001).

The Sl is comprised of 325 multiple-choice questions, which are

categorized into four sets of scaless General Occupation Themes, Basic Interests,
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Personal Style, and Occupation. When combined, the four scales create an interest
profile for the test taker. This profile helps educate the test taker on his or her likes and
didlikes relating to work. The results are meant to assist the test taker in making

educational and career choices.

The SII has been validated numerous times since 1927. Donnay and
Borgen (1996) performed the most recent validation in 1994. They studied the ability of
the Sl to predict occupational group membership and found that the Basic Interest Scales
were the best and most valid predictors of group membership. According to Conoley and
Impara (1994) the SlI is the most valid, structurally sound, and comprehensive career
placement measure available.

b. Use of the SI1 at the U.S. Naval Academy

The United States Naval Academy first used the SII in 1967 in an attempt
to identify candidates who would succeed in technical maors, but abandoned it shortly
thereafter. It appeared again in 1975 when the Navy decided to require 80% of
graduating midshipmen to graduate from a technical magjor® (McNitt, 1982). This
requirement served as the catalyst for the development of what is now the Whole Person
Multiple. The Naval Personnel Research and Development Center (NPRDC) was asked
to develop a multiple which would predict major, military performance, voluntary
resignation and four year attrition (Sheppard, 2001). NPRDC included the SlI as part of
the multiple along with SAT math, Sat verbal, high school class rank, teacher

recommendations and Extra Curricular Activity (ECA) scores.

Instead of using al four SlI scales in the Whole Person Multiple, NPRDC
developed their own. These scales are currently known as the Technical Interest Score
(T1S) and the Career Interest Score (CIS). The TIS is meant to predict technical major
selection and the CIS is meant to predict voluntary resignation and four year attrition.

Both scores have been re-scaled to a range between 1 and 1000.

In an attempt to gain more "relevant” scores, the Naval Academy
developed its own scoring key for the SII (Sheppard, 2001). It analyzed raw results of

the SII for previous Naval Academy classes and found those questions which, when

6 Technical majors are defined as Group | (Engineering) and Group |1 (Math and Science) majors.
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answered properly, were most predictive of technical major selection and career
retention.” This strictly mathematical selection process did not take into account the
content or meaning of a given question. The statistically identified questions were placed
into a grading key. The key assigns a point for correct answers and no points for

incorrect answers. The sums of these points are the basis for the TIS and CI'S scores.

Applicants take the entire 1984 version of the SlI (325 questions) but only
their responses to those questions deemed predictive are actually used. The TIS is
comprised from responses to 55 of the 325 (Sheppard, 2001) questions and the CIS is
comprised from responses to 93 of the 325 questions (Bowman, 2001).

Theinitial validation studies of the TIS and CIS showed only the TIS to be
avalid predictor. It was validated at between .30 and .40 for predicting technical versus
humanities magjor. The validity coefficient for the CIS was only .09. The decision was
made to include the CIS in the Whole Person Multiple because it was deemed better than
no such predictor at al (McNitt, 1982). Additional studies of the CIS support these
initial findings. Bowman found that of the 93 questions used to comprise the CIS, only
ten showed any degree of statistical association with the graduation status of midshipmen
from the Class or 1999. Eight of the ten were marginally significant,8 but four of them
had the wrong sign of association. Two of the ten questions were highly significant® and
one of them had the incorrect sign of association. In total five of the ten questions had
results with the wrong sign of association.

The CIS does not appear to be related to midshipmen retention at the
Naval Academy. A careful reading of the Sl questionnaire items used to score the CIS
suggests that there is no causal relationship between the responses to the selected
guestions and a midshipman's career intentions. Bowman states that the methodology
used to create the CIS was, "purely a data-mining approach to identify relationships’ and
the questions selected provide, "nothing more than spurious relationships' between the

7 This career retention prediction is misleading because no classes admitted under the multiple had
completed 20 years of service. Career retention was actually indicative of graduation.

8 Marginally significant is determined by a coefficient between .05 and .10.

9 Highly significance is determined by a coefficient of .05 or less.
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CIS and graduation due to the purely statistical approach used to establish association
(Bowman, 2001).
2. Myers-Briggs Type Indicator

The MBTI is a personality questionnaire based on the psychological type theory
of Carl Jung. Developed by Katharine Briggs and Isabel Myers, the MBTI groups
personalities based on psychological type (Inscape, 1996).

The four continuous scales of the MBTI are derived from four pairs of scoring
templates. E (extravert) and | (introvert), S (sensing) and N (intuiting), T (thinking) and F
(feeling), and J (judging) and P (perceiving). These combined eight personality
indicators, when taken four at atime, form a matrix of sixteen possible personality types.
The sixteen types are as follows: ISTJ, ISFJ, INFJ, INTJ, ISTP, ISFP, INFP, INTP,
ESTP, ESFP, ENFP, ENTP, ESTJ, ESFJ, ENFJ, AND ENTJ. Within each pair of
personality indicators a scale score is determined. Each person's specific type is defined

by his or her four scores (Myers, 1998).

Negative values along the four continuous scales represent |, N, F, and P while
positive values represent the other four types, E, S, T, and J. It logically follows that
people scoring at the low and high end of the scoring templates will more strongly exhibit
the tendencies and characteristics that are commensurate with the particular personality
indicator (Briggs-Myers, 1998). When describing an individual’s personality type one
can provide the raw scores on a number scale or choose to only give the specific four-

|etter combination.

Figure 2 (Page, 1983) below provides the reader with words that form the
framework for understanding what these eight personality indicators attempt to convey,

and how to differentiate them from one-another.
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Figure 2. MBTI Preference Descriptors
Extraversion Introversion Thinking Fedling
Active Reflective Head Heart
Outward Inward Objective Subjective
Sociable Reserved Justice Harmony
People Privacy Cool Caring
Many Few Impersonal Personal
Expressive Quiet Criticize Appreciate



Sensing [ntuiting Judging Per ceiving
Details Patterns Organized Flexible
Present Future Structured Flow
Practical Imaginative Control Experience
Facts Innovations Decisive Curious
Sequential Random Deliberate Spontaneous
Directions Hunches Closure Openness
Repetition Variety Plan Wait
Enjoyment Anticipation Deadlines Discoveries
Perspiration Inspiration Productive Receptive

Figure 3 (O'Connor, 19993) describes the differences along each of the four
continuums of a person’s individua preferences.
Figure 3. MBTI Preference Scales

INTROVERT -mmmmmmmmmmmmmmmmm s EXTRAVERT
Interest flows mainly to...

The inner world of concepts The outer world of actions,

and ideas objects and persons

INTUITING =mmmmmmmmmm oo oo o oo e SENSING
Prefer to perceive...

The possibilities, relationships, The immediate, real, practical

and meanings of experiences facts of experience and life

T THINKING
Prefer to make judgments or decisions...

Subjectively and personally, Objectively, impersonally

weighing values of choices considering causes of events

and how they matter to others and where decisions may lead

PERCEPTION =-mmmmm e s oo e oo e JUDGMENT
Prefer mostly to live...
In a spontaneous, flexible way, In adecisive, planned and
aiming to understand life and orderly way, aiming to
adapt to it. regulate and control events,
facts of experience and life

Over fifty years ago the Ingtitute of Personality Assessment and Research (IPAR)

began conducting a series of creativity studies. These studies were the first to regularly

use the MBTI.  Clearly there seems to be some utility in using the MBTI as a way to

interpret an individua’s personality. In academic studies in other settings, MBTI
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research shows that personality can and does impact a person's ability to perform in a

military and academic environment (Roush 1989).

"Success in the first year is more probable, certainly for the weaker students, if
their personality type is |I_TJ' (Rosati, 1997, p. 1), that is, if they are introverted,
thinking, and judging types. Moreover, success in an engineering curriculum is also
associated with 1_TJ types, with INTJ being the most successful. All Naval Academy
Baccalaureate degrees are Bachelor of Science degrees, and all the courses of study at the
Naval Academy are steeped in a broad base of mathematics and science. These facts tend
to make the academic chalenge for al Naval Academy students in large part an
engineering challenge.

Interestingly, within the service academy population there are a disproportionate
percentage of thinking types, with a split of about 75% thinking types and 25% feeling
types. In contrast, the average adult population (over 18yrs old) is 53% thinking types
and 47% feeling types (Hammer & Mitchell, 1996).

When specifically looking at US Naval Academy voluntary attrition, Roush found
the following. Midshipmen with a feeling preference resigned at more than twice the rate
of Midshipmen with a thinking preference. Additionally, intuitive types departed at a
much greater rate than sensing types (Roush, 1989). The adult male population is
comprised of 69% thinking types and 64% sensing types;, whereas the adult female
population is comprised of 39% thinking types and 71% sensing types (Hammer &
Mitchell, 1996). In light of the greater tendency for Academy females to be of the feeling
preference, it would follow that women would have a higher attrition rate than the men.
The following tables provide additional information regarding the differences by MBTI

type for males and females

Tablel. Female MBT]I Distributionsfor the Classes of 1995-2000
E,S T, & JDistributions I, N, F, & P Distributions M ean Scor es
64% Extravert 36% Introvert 6.6 Extravert
50% Sensing 50% Intuiting 1.7 Sensing
66% Thinking 34% Feeling 11.3 Thinking
65% Judging 35% Perceiving 9.3 Judging
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Table 2. Male MBTI Distributionsfor the Classes of 1995-2000

E,S T, & JDistributions I, N, F, & P Distributions M ean Scor es
52.5% Extravert 47.5% Introvert 0.9 Extravert
53% Sensing 47% Intuiting 3.1 Sensing

78% Thinking 22% Feeling 20.2 Thinking
60% Judging 40% Perceiving 5.7 Judging

Tables 1 and 2 show mean MBTI scores by gender for each of the eight
personality types. The range of scores for eachtype was 0 to plus or minus60. E, S, T,
& Jscores were positive, while their opposites on the scoring continuum (see figure 3), I,
N, F, & P had negative values. Women and men at the Naval Academy tend to be E, S
T, and J types. However, there is a statistically significant difference between the two

sexes and their MBTI classifications.

Table 3 shows the significant difference in means for male and female MBTI
types at the Naval Academy. This difference is significant for all of the personality

continuums except for the sensing-intuiting continuum.

Table 3. Independent Sample T-Test of Gender and MBTI Type
t 2-Tailed Sig M ean Differences
ESCORE 6.15 .000 +5.70
SSCORE -1.35 170 -1.37
TSCORE -10.07 .000 -8.93
JSCORE 3.47 .001 +3.53

Roush concluded that voluntary attrition, early on in the four-year process, was
caused by one of two things. The Midshipman was either unable to meet the academic or
military rigors of life at the Academy (Roush, 1989). This is in keeping with Tinto’'s
theory that states that a student’s propensity to leave is areflection of his or her ability to
integrate Academically and Socialy. In this case, social integration is synonymous with
integration into the military lifestyle. Roush aso found that the thinking preference
produced success in both the engineering based academics as well as the concrete and
logical underpinnings of the military environment. Introverts tended to perform better in
the classroom, which tended to offset the negative effects of being in an uncomfortable

military environment that requires frequent and rich communication (Roush, 1989).
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2. Personal History Questionnaire

As noted above, graduation, voluntary attrition, and academic attrition have
previously been found to correlate with personality as described by the MBTI. Beyond
the basic framework of personality that is described by the MBTI a person's character,
interest and upbringing provide additional insights and help to form a more complete
psychologica profile. This study will examine the utility of adding the information
available within the PHQ to a person's psychological make-up, and how all this
information can be used to predict the attrition of future Midshipmen.

The Persona History Questionnaire is a survey consisting of eighty-five questions
pertaining to an individua's self-image, family, interests, and experiences, and it attempts
to provide additional psychological insight. Prepared by Naval Personnel Research,
Studies & Technology Center (NPRST) in the mid- nineteen eighties, the PHQ was the
Navy's answer to the SlI. According to John Bearen, an employee of NPRST who
worked on the PHQ program, the PHQ was developed as a backup to the SII. It was
developed in case Stanford Press manipulated the Sl pricing arrangement with USNA.
The PHQ was administered to the entering USNA classes of 1988 thru 2000 (persond
Communication, March, 2002). Though no longer administered by USNA to the
incoming classes, the results of this survey are still on file, and are used in this study to

gather additional information on possible predictors of attrition.

The PHQ originated from three different sources. Its authors borrowed from
items existing in the public domain, modifications of items found in other commercially
available questionnaires, and several items authored by NPRST employees. Though
designed to replace the Sl1, there exists no documentation pertaining to its effectiveness

in this capacity.
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I1l. RESEARCH METHODOLOGY

A. THEORETICAL MODEL

This study's general purpose is two-fold. The first is to provide the Nava
Academy Admissions Board with additional empirical datato assist them in selecting the
highest quality applicants from the applicant pool. It's more specific objective is to
determine the significance of the CIS, MBTI and the PHQ in predicting attrition. In
order to accomplish this objective, the study utilizes four variations of a basic
mathematical model.

All of the model variations use and build upon the basic structure of the Whole
Person Multiple (WPM). The base model uses the same performance measures used by
the Office of Admissions in the WPM 10 while controlling for demographic differences.
The performance measures that constitute the base model account for 75% of the WPM
score. The remaining 25% is comprised of scores for the two scales of the Sl (12% TIS
& 3% CIS) and ECA scores (10%). Although ECA information is one of the
performance measures used in the Multiple, it was not used in the base model because
1614 records were missing ECA data. Additionally, TIS was not included in the base
mode. The reasons for not including the TIS are twofold. First, it is not a performance
measurement variable. It was created to identify candidates who had a high propensity to
select atechnical mgjor. Second, because the methodology of the thesis was to show the
inability of the SlI, specificaly the CIS, to predict attrition, the authors chose to eliminate
all scales of the SII from the base model. The variations of the model add MBTI and
PHQ data, respectively, to the basic model to determine whether or not they improve

predictions of attrition.

Existing research and research conducted in conjunction with this study indicate
that there is no explicit causal relationship between responses to the Career Interest Score
of the Strong Interest Inventory and a propensity to persist. Moreover, the methodol ogy
used to compile the CIS is neither scientificaly nor dtatistically sound once the desired

outcome (persistence) is taken into account. For these reasons, the decison was made

10 SAT math, SAT verbal, combined rank of school officials, and high school official rank.
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not to include the SlI in the basic model and to investigate the ability of the MBTI and/or
the PHQ to replace it in the Whole Person Multiple.1l This conclusion served as the
impetus for the three variations of the basic model. The first variation consists of the
base model with the addition of MBTI data. The second variation is the base model with
just PHQ data added. The third and final variation consists of the base model plus MBTI
and PHQ data. Our data analysis strategy, then, is to see whether the addition of the
MBTI and PHQ data individually or simultaneously significantly increases the ability to
predict attrition at the Naval Academy.

B. THE DATA SET

The basic information is drawn from the data warehouse maintained by the U.S.
Nava Academy’s Department of Institutional Research. Institutional Research compiles
data from the Admissions Information System (AlS) and the Midshipman Information
Data System (MIDS) to provide a complete file consisting of high school performance,

demographic data, personality data, and midshipman performance data.

A review of the existing data set revealed approximately 1600 records that were
missing one or more of the variables used in the study. Exhaustive descriptive anaysis
was used to further investigate these records. A large portion of the records with missing
data came from the classes of 1995 and 1999. These records proved to be representative
of the entire data set in every other way. Perhaps more important, the remaining records
from the classes of 1995 and 1999 were closely comparable with the other cohorts in the
data set and the data set as a whole.  Although smaller than the other cohorts, the
remaining data from both classes are similar in their distribution of performance, control,
and personality variables. Their propensity for graduation, and the three forms of
attrition are on par with the other classes in the data set. Based on this information, the
decision was made to omit all 1600 records. Therefore, the final data set contains files on
5691 midshipmen from the graduating classes of 1995-2000.

C. METHODOLOGY

Developing the study’s statistical model is a four-step process. The first step

involves a detailed examination of the process and variables used by the Office of

11 Theregression results that support this conclusion are available in CH 4.
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Admissions when selecting candidates from the applicant pool. The performance
variables (SAT math, SAT verbal, combined recommendation of school officials and
high school official rank), which comprise the mein components of the Whole Person
Multiple, form the maority of the base model. The second step involves the addition of
control variables (Gender and Race) in order to account for possible demographic
differences. The combination of performance variables and control variables constitutes
the base model. The third step involves an in-depth study and analysis of MBTI and
PHQ personality data. Adding these sets of variables one at atime and collectively to the
base model creates an additional three versions of the model. The fourth and final step
focuses on a study of Naval Academy exit data with the intent to gain a more complete

understanding of the reasons for attrition.

The exit data showed that Naval Academy attrition data could be categorized into
three main types. They are, in order of magnitude, voluntary attrition, academic attrition,
and performance/conduct attrition. These three attrition variables and overall attrition act

asthe model's four dependent measures.

The first step in analyzing the data involves a descriptive analysis of the 1995-
2000 data set. This analysis provides for a better understanding of the basic statistical
characteristics surrounding the model variables. After descriptive analysis is complete,
the data is segregated into two sub-sets. The primary subset is comprised of data from
the classes of 1995-1999. The second subset of data only includes data for the class of
2000.12 This data is set aside to serve as an out of sample data set. It is used later in the
analysis to measure the ability of the model to predict the various forms of attrition for a
single incoming class.

At this point it is necessary to statistically assess the ability of the CIS to predict
attrition. This is accomplished by entering the base model augmented by the CIS into a
series of binary logistic regressions with each of the four dependent variables (overall,
voluntary, academic, and performance/conduct attrition). The results of these regressions
are necessary to show the insignificance of the CIS and to show its inability to act as a

predictor of attrition. These results can then be used for comparison with the regression

12 Although the class of 2000 was segregated during regression analysis, all initial statistical analysis
was conducted using a data set containing the classes of 1995-2000. This data set contains 5691 records.
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results obtained by the four-version model (base model, MBTI augmented model, PHQ
augmented model, and fully augmented mode!).

The next step in the anaysis uses the four-version model to conduct binary
logistic regressions of the 1995-1999 data set. Each of the four versions of the model is
entered into a regression with each of the four dependent measures. overall attrition,
voluntary attrition, academic attrition, and performance/conduct attrition. This produces

aset of sixteen regression outputs.

The fina step of analysis involves using the results of the 1995-1999 regressions
to conduct an out-of-sample prediction of attrition for the class of 2000, and to compare
these predictions with the actual attrition experienced by the class of 2000. This out-of-
sample prediction process is performed to strengthen the validity of the regression results
as well as to legitimize the use of such information in future admissions board
deliberations.

D. CREATING THE PHQ INSTRUMENT

The majority of the responses to the eighty-five questions from the PHQ are
arranged on a Likert scale. Thirty-four questions from the eighty-five available are
grouped into the following categories. Money, Hard Work, Confidence, and Military
Lifestyle. These categories and the specific questions utilized will be described in detail
later in this chapter. Miscellaneous PHQ questions that did not fall into any of these four
categories, and questions to which there is little or no variance of response were not used
in the study. Six, eleven, nine, and eight questions are used in each category,
respectively. Scaled responses for questions were converted to dichotomous responses.
A vaue of one was assigned to all positive, or desirable responses to a given question.
Negative or non-desirable responses to a question were given a value of zero. The
decision to transform the responses to dichotomous values, instead of assigning numeric
values to each possible response, came as a result of the initial analysis of each PHQ
guestion. Initia analysis indicates that scaled responses to most questions do not
correspond with similarly scaled effects on attrition. In fact, most questions reveded a
threshold for which responses above or below the threshold had a more direct

correspondence to attrition than the scaled responses individually. For example, if a
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guestion had response values of one thru five, a value of five was not dightly better than
a value of four which was dightly better than a value of three. Instead, for most
guestions, values above a threshold of responses proved to correlate to the dependent
variables while values below the threshold did not. For example, values of three and
above may have had a positive correlation to the dependent variables and were assigned a
value of one while values below three had a negative correlation and were assigned a
value of zero. Finally, these dichotomous responses were summed within each category
to compute a composite score for that category.

E. VARIABLE DEFINITIONS

The purpose of this portion of the study is to provide the reader with a better
understanding of the variables in the data set. The following sections briefly describe
each of the model's dependent and independent variables. Each section includes a chart
that summarizes the names, definitions, and ranges for each variable.

1. Dependent Variables

Midshipmen who leave the Naval Academy prior to graduation are assigned one
of twenty-eight different attrition codes. Institutional Research records and stores this
data as a variable called attrcode (attrition code). An analysis of the attrition data
produced 28 different attrition codes. These codes could be categorized into four general
areas: voluntary attrition, academic attrition, performance/conduct attrition, and physical
disqualification/death. Those midshipmen who were physically disqualified or died prior
to graduation were removed from the data set.13 This study focuses on overall attrition
and the three main sub-categories of attrition. All four dependent variables are
dichotomous. In this case all four variables could have values of one or zero. A vaue of
one signifies an individual who |leaves before graduation and a value of zero signifies
someone who graduates. For example, a midshipman with a one listed for the academic
atrition variable attrited for academic reasons. Table 4 below provides a brief
description of the dependent variables.

13 32 midshipmen were removed from the data set due to death or physical disqualification.
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Table 4. Dependent Variable Definitions

Abbreviation Variable Name Definition Values
ATTRITE Overall Attrition Midshipmen who attrite for any 0 = Graduate
reason 1 = Attrite
VOLUN Voluntary Attrition Midshipmen who attrite 0 = Graduate
voluntarily 1 = Voluntary Attrite
ACADEM Academic Attrition Attrition due to inadequate 0 = Graduate
academic performance 1 = Academic Attrite
PERFCON Performance/Conduct | Midshipman who attrite for 0 = Graduate
Attrition inadequate performance or 1 = Perf/Con Attrite
conduct violations

Voluntary Attrition (VOLUN): The voluntary attrition variable represents those
midshipmen who leave voluntarily (1), versus those who graduate (0). Those who attrite
for academic or performance/conduct reasons are not included in this variable. In year
groups 1995-2000, 14.9 percent of the midshipmen left the Naval Academy voluntarily.
If the basic, or underlying cause of attrition is masked or unknown, then the appropriate

specification is over-al, or total attrition.

Academic Attrition (ACADEM): The academic attrition variable represents
only those midshipmen who resigned or were discharged due to academic difficulty (1)
versus those who graduated (0). It does not include those midshipmen who left for
voluntary or performance/conduct reasons. The academic attrition rate for the classes
1995-2000 is 3.6 percent.

Performance/Conduct Attrition (PERFCON): The performance/conduct
attrition variable represents those midshipmen who are dismissed, discharged, or alowed
to submit a qualified resignation due to performance/conduct problems (1) versus those
who graduated (0). It does not include midshipmen who left for voluntary or academic
reasons. The performance/conduct attrition rate for the classes of 1995-2000 is 2.8

percent.

Overall Attrition (ATTR): The attrition variable represents those midshipmen
who attrite for any reason (1) versus those midshipmen who graduate (0). The attrition

rate for the classes of 1995-2000 is 21.3 percent.
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2. Independent Variables

The independent variables can be categorized into three groups; high school
performance variables, demographic control variables, and personality variables. The
following sections define and describe each category of variables used in the model.

a. Performance Variables

The performance variables are derived from the Whole Person Multiple.
They are: SAT math, SAT verbal, combined recommendations of school officials, and
high school official rank. These variables account for 75% of the WPM. Table 5 below

provides a brief description of the performance variables used in the model.

Tableb. Performance Variable Definitions
Abbreviation Variable Name Definition Values
SATMHI SAT Math Highest SAT Math score 200-800 pts
SATVHI SAT Verba Highest SAT Verbal score 200-800 pts
RSO_COMB | Rank of School Official | Combined rankings from high school 400-999 pts
English and Math/Science teachers
HSOFFRNK [ High School Rank Standardized H.S. graduating class rank. 300-800 pts
Takes into account the size and difficulty
of theH.S.

SAT Math (SATMHI): The SAT math variable represents the
applicant's highest score achieved on the math portion of the SAT. This score can range
from alow of 200 to a perfect score of 800. The mean math SAT score for these classes
is 659 with a standard deviation of 59 points (refer to Table 6). SAT Math would be one
way to measure a student's skills and abilities or prior schooling. Therefore, based on
Tinto's model of institutional departure, the higher the SAT score, the more likely that
student will succeed academically and persist until graduation. For this reason, SAT
math is expected to have a negative sign in the regression outcome.14 For a distribution
of scores for the classes of 1995-2000 refer to Figure 4.

SAT Verbal (SATVHI): The SAT verbal variable represents the
applicant's highest score achieved on the verbal portion of the SAT. This score can range
from alow of 200 to a perfect score of 800. The mean verbal SAT score for these classes
is 634 with a standard deviation of 66 points (refer to Table 6). Based on Tinto's model,

14 A negative sign in the regression outcome means the person isless likely to attrite.
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the SAT verba score's expected regression output sign is negative, or, the higher the
score the less likely the student isto attrite. For a distribution of scores for the classes of
1995-2000 refer to Figure 4.

Combined Recommendations of School Officials (RSO_COMB): RSO
combined is a numeric score on a standardized scale of 400-999. This value is a
representation of the applicant's ability and is derived from confidential questionnaires
provided to the applicant's high school English and Math/Science teachers. Scores for
the classes of 1995-2000 range from 409 to 999 points. The mean score is 877 with a
standard deviation of 86 points (refer to Table 6). RSO seems to be a good indicator of a
student’s skills and abilities. Based on Tinto's model, the higher the value of the RSO
score, the greater the student’s skills and abilities, therefore, the less likely he or she will
attrite. Thus the RSO variable is assigned a negative expected sign. See Figure 4 for a
distribution of scores for the classes of 1995-2000.

High School Official Rank (HS_OFFIC): High school officid rank is a
standardized numeric score that represents an applicant's high school class rank. The
actual rank is converted to a value on a standardized scale of 300 to 800. The
standardization process accounts for the differences in the sizes and competitiveness of
the high schools from which applicants matriculate. The mean score is 578 points with a
standard deviation of 107 (refer to Table 6). High School Officia rank is perhaps the
best indicator of a student's ability, and is assigned a negative expected sign. See Figure
4 for adistribution of scores for the classes of 1995-2000.

Table6. Perfor mance Data Descriptive Statistics
Expected Sign| Minimum Maximum M ean Std. Deviation
SATM_HI - 450 800 659.09 59.09
SATV _HI - 230 800 635.96 66.49
JRSO_COMB - 409 999 877.00 86.39
|H S OFFIC - 300 800 578.35 106.96
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The Distribution of Math SAT

US Naval Academy Classes of 1995-2000

140

12001

10004

800

600:

400

Std. Dev = 59.09

200
Mean = 659.1

N =5691.00

0

475.0 525.0 575.0 625.0 675.0 725.0 775.0

The Distribution of RSO Scores

US Naval Academy Classes of 1995-2000

1600

1400

Std. Dev = 86.39
Mean = 877.0
N = 5691.00

%, %% % % %, %% % %% 9%,

b. Control Variables

Graphic Representation of Performance Variable Distributions

The Distribution of Verbal SAT Scores

US Naval Academy Classes of 1995-2000
2000

1000

Std. Dev = 66.49
Mean = 636.0
N =5691.00

0

250.0 350.0 450.0 550.0 650.0 750.0
300.0 400.0 500.0 600.0 700.0 800.0

The Distribution of High School Class Rank

US Naval Academy Classes of 1995-2000
600!

500
400
300
200¢

Std. Dev = 106.96
Mean = 578.3
N =5691.00

%% % %% Y% %% Y Y%

100

Gender and ethnicity serve as the model's control variables. Ethnicity is

broken down into five dichotomous variables, each representing one of the five main

ethnic groups at the Naval Academy. Table 7 below provides a brief description of the

model's control variables. Table 8 provides the expected regression output sign of each

control variable as well as the percentage of the data set each variable represents.

37



Table?.

Control Variable Definitions

Abbreviation Variable Name Definition Values
MALE Gender Gender 0=Female, 1 = Male
HISPAN Hispanic American Hispanic or Puerto Rican 0 = Other
Ethnicity 1 = Hispanic
AFRICAN African American African Ethnicity 0 = Other
1= Africa American
ASIAN Asian American Asian or Filipino Ethnicity 0 = Other
1 = Asian/Filipino
NATIVE Native American Native American and Native 0 = Other
Hawaiian 1= Native American
CAUCAS Caucasian Caucasian 0 = Other
1 = Caucasian
Table8. Gender and Ethnicity Variables: Expected Signs and % of Population
Variable Expected Sign Frequency Valid Percent
|Fem ale + 4845 14.9
IMale - 846 85.1
|Caucasian - 4665 82.0
|Hispanic + 379 6.7
African American + 349 6.1
Asian American - 240 4.2
INative American + 58 1.0

Table 8 above lists the expected signs for each of the demographic control
variables. Positive signs indicate an expectation of an increased correlation between the
variable and attrition; negative signs indicate an expectation of a decreased correlation
between the variable and attrition. For example, Females, Hispanics, African Americans
and Native American’s all have positive expected signs. This means that members of
these particular variable sets are expected to have higher correlation with attrition, or,

more ssimply stated, will be more likely to attrite.

Gender and ethnicity have been closely examined for any underlying differences
between groups. Descriptive analysis of the performance variables indicates that
although women have higher RSO scores and high school official rank scores, they are
still more likely than males to attrite from the Naval Academy. Therefore females are

assigned a positive expected sign.

Similarly when compared with the school’s Caucasian majority the remaining
ethnicities, with the exception of AsianAmericans, score lower on the performance
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variables. Asian Americans score higher than the mean on the SAT Math, school official
marks, and graduate higher in their high school class. Therefore, only Caucasians and
Asian Americans are assigned negative expected signs, which indicate alower propensity
for attrition.

C. Personality Variables

The personality variables used in the model are comprised of four MBTI and four
PHQ variables. As stated earlier, these variables are used in place of the CISin an effort
to better predict attrition from the Naval Academy.
1) MBTI Variables Each of the four MBTI variables is
measured on one of four numeric scales centered on zero. The variable score represents a
person's location on the continuum between opposing personality preferences. The four
variables actually represent eight possible personality preferences. For example, the
ESCORE variable represerts extravert and introvert personality preferences. The E-I
continuum is a numeric scale centered on zero where negative values represent a person's
introvert score and positive values represent a person's extravert score. The greater the
absolute value of a score, (the further the score is from zero) the more strongly E or | that
midshipman is. Table 9 provides a brief description of the MBTI variables used in the
model. Table 10 provides percentages for each personality preference within the data set.

Table9. MBTI Variable Definitions
Abbreviation Variable Name Definition Values
ESCORE MBTI Position One Magnitude of Tendency on E- - Vaues = Introvert
numeric score continuum + Values = Extravert
SSCORE MBTI Position Two Magnitude of Tendency on S-N | - Values = Intuition
numeric score continuum + Values = Sensing
TSCORE MBTI Position Three Magnitude of Tendency on T-F | - Values = Feeling
numeric score continuum + Values = Thinking
JSCORE MBTI Position Four Magnitude of Tendency on J-P - Vaues = Perceiving
numeric score continuum + Values = Judging
Table 10. MBTI Preference by Percentage
MBTI Position 1 MBTI Position 2
Frequency Per cent Frequency Per cent
[introvert 2604 45.8 [Intuitive 2699 474
[Extravert 3087 54.2 |sensing 2992 52.6
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MBTI Position 3 MBTI Position 4

Frequency Per cent Frequency Per cent
[Feeling 1342 236 [Per ceiving 2247 395
|Thinking 4349 76.4 Pudging 3444 605

Extravert-Introvert Score (ESCORE): The E Score variable
represents a midshipman's numeric score on the introvert-extravert spectrum. Introverts
are represented by negative values and extraverts are represented by positive values. For
the classes of 1995-2000, the E-I scores range from -57 (Introverted) to +51
(Extraverted). Overall, the Brigade of Midshipmen tends to be dlightly extraverted.
According to Table 11, the mean score on the introvert—extravert spectrum was a 1.8.
Initial descriptive analysis shows that overal, Extraverts attrite at a lower rate than
Introverts. Roush's study supports these findings for overall and voluntary attrition;
however, he found that Extraverts were actually more likely to attrite academically. This
difference academically is most attributable to the way introverts and extraverts function
in their environments. Extraverts are more apt to seek out others for socia interaction.
This desire to interact takes away from the extravert’s study time. Introverts, on the other
hand, are content to sit alone at a desk and study. Because they do not constantly feel the
need to interact with others, they are able to concentrate and focus on their studies for
longer periods of time than the extravert. Extraverts who seek out too much social
interaction can end up in academic trouble even if they have the ability to succeed.
Overall, however, the extravert is a better fit in amilitary setting. In this social situation,
the extraverts desire to interact becomes a benefit. It is the introvert who has trouble in
the military setting, especidly if they have a high level of anxiety about performing in
front of others. Based on these findings, ESCORE is assigned a negative expected sign.
That is, the more strongly E a person is the less likely they will attrite.

Sensing-Intuition Score (SSCORE): The S Score variable
represents a midshipman's numeric score on a sensing-intuition spectrum. Intuitive
personalities are represented by negative values and sensing personalities are represented

by positive values. The SN scores range from -51 (intuiting) to +67 (sensing). The
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mean sensing-intuiting score for the Brigade of Midshipmen is 2.9. Again, based on this
preliminary data, Sensing personality types are assigned a negative expected sign.

Thinking-Feeling Score (TSCORE): The T Score variable
represents a midshipman's numeric score on a thinking-feeling spectrum. Feeling
personalities are represented by negative values and Thinking personalities are
represented by positive values. The T-F scores range from -41 (feeling) to +65
(thinking). The mean Thinking-Feeling score for the Brigade of Midshipmen is 18.9.
This high mean score suggests that most midshipmen tend to be thinkers. Roush found
success at the Naval Academy, especially academic success, is closely tied to the
Thinking personality type. He believes this is due to the heavily technical engineering
based curriculum required of all midshipmen at the Nava Academy. Therefore,
TSCORE is aso assigned a negative expected sign.

Judging-Perceiving Score (JSCORE): The J Score variable
represents a midshipman's numeric score on a judging-perceiving spectrum. Perceiving
personalities are represented by negative values and judgers are represented by positive
values. The Judging-Perceiving continuum presented the greatest range of scores for the
classes of 1995-2000. Scores ranged from a-61 (Perceiving) to 55 (Judging). The mean
score was 6.3 and the standard deviation was the largest of the four groups a 28. The
distribution of scores in Figure 5 is shifted to the right of center and suggests that most
midshipmen tend to be judging types. Roush found that Judging personality types were
more successful at the Naval Academy and as a personality type were less likely to attrite
than Perceivers. It is Roush’'s belief that Judging types are better able to acclimate to and
function in the Naval Academy’s demanding military and academic environment.
Therefore, the JSCORE variable is assigned a negative expected sign.

Table 11. MBTI Descriptive Statistics

Expected Sign | Minimum Maximum M ean Std. Deviation
JESCORE - -57 51 1.8 254
SSCORE - -51 67 2.9 27.3
TSCORE - -41 65 18.9 23.7
JSCORE - -61 55 6.3 28.3
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Figureb. Graphic Representation of MBTI Preference Distributions
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2 PHQ Variables. This section provides a description of the
PHQ variables and illustrates how each variable was developed. Following each of the
definitions provided for the four PHQ variables, the questions that were used to create
that variable are listed. The black line shows the separation of responses and the zeros
and ones to the left of the responses illustrate the value assigned to those responses. A
copy of the entire PHQ survey is included in Appendix A. Table 12 below, provides a
brief description of the PHQ variables used in the model.
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Table 12. PHQ Variable Definitions

Abbreviation Variable Name Definition Values

MONEY_GR | Money Describes the extent to which a candidate 0-6
supported him or herself financially.

HWORK GR | Hard Work Describes a candidate’ swork ethic 0-11

CONF_GR Confidence Describes a candidate’ s confidence and self-image 0-9

MILIF_GR Military Lifestyle | Describesacandidate’s comfort level with a 0-8
military environment

Money Score (MONEY_GR): The Money variable describes a
candidate's employment history. More specificaly it identifies to what extent a person
monetarily supported their own lifestyle. The higher the score, the more that candidate
worked at a paying job. However, having a paying job before the age of sixteen was seen
as a disadvantageous history. The responses not only indicate the age ad the time
commitment involved in these paying jobs, but also, the timing of the jobs with respect to
the school year. The money variable provides limited insight into a candidate's family
background, which Tinto uses in his model to describe a candidate's pre-entry attributes.
Additionally, it provides commentary on a candidate’s level of self-responsibility and
time management skills. Based on this reasoning, the money score is given a negative
expected sign.

The numeric score for the money variable is derived from the
summation of the dichotomous recoding of the following six gquestions from the PHQ
survey.

Figure6. Questions Used in the Money Variable

Q1. When | first earned money on a regular basis (other than from members of my family), my

age was:
a 12 or younger
b.13-14
O ci1s

1 d. 16 or older
e. | haven't had a paid regular job

Q2. How many hours a week have you usually worked on paying jobs since the beginning of the
11th grade? (Do not include summer jobs)
a None
0 b. 1 to 10 hours
c. 11 to 15 hours

1 d. 16 to 20 hours
e. More than 20 hours
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Q7. During the last couple of years, the part of my own support that | personally earned was
approximately,
0O 2 Less than 10%
b. 10% to 30%

c. More than 30% but less than 60%
1 d. 60% to 90%
e. More than 90%

Q13. Since| started high school, my money for recreation (or "extras") usually came from:
0O & Allowance and gifts from family
b. Mostly allowance and gifts, some my own earnings

1 ¢ Mostly my own earnings, some from the family
d. All from my own earnings

Q32.  Thisquestion was preceded by the following two sentences.

"Listed below are some of the traditional advantages of a military career and a Naval Academy
education. Using the following scale, indicate how important each item was in your decision to
consider amilitary career."
Q32. Financial and tuition benefits

0O & Extremely important

b. Very important

1 ¢ Important
d. Rather unimportant
e. Very unimportant

Q41.  Thisquestion was preceded by the following sentence.

"Using the following scale, indicate how important it is to you personally, to pursue each of the
goals listed below."

Q41. Financial success
0 2 Extremely important

b. Very important

1 ¢ Somewhat important
d. Somewhat unimportant
e. Very unimportant

Hard Work Score (HWORK_GR): The Hard Work variable

describes a candidate's responses to questions pertaining to their work ethic. More

specifically it identifies self-motivation, satisfaction in mission accomplishment, and

persistence. The higher the score, the more that candidate indicated a tendency to work

hard when accomplishing atask. Therefore, the expected sign of the hard work variable

IS negative.

The numeric score for this variable is derived from the summation

of the dichotomous recoding of the following eleven questions from the PHQ survey.

44



Figure7.

QuestionsUsed in the Hard Work Variable

Q3. 1 usually do:

1

a. Much morethan | resolveto do
b. A bit more than | resolve to do

0

c. Never less than what | have resolved to do
d. A littlelessthan | resolve to do
e. Much lessthan | resolveto do

Q5. When doing something difficult:

a. | giveup very quickly

b. | give up rather quickly

c. | give up somewhat quickly
d. | don't give up too soon

1 e | usually seeit through
Q12. How often do you accomplish what you must do without having to be pushed to do it (by
others)?
1 a Always
b. Very often
c. Often
0 d. Sometimes but not often
e. Rarely

Q14. If I wake up in the morning feeling alittle "out of sorts" but don't feel redly ill, I:

a. Don't go to school or work because it's possible that | might be coming down with
something serious.

b. Go to school or work but take medicine "just in case” or let everyone know just how bad
| feel

¢. Go to school or work without any unnecessary complaining but consider going home if |
get noticeably worse

Q22.

1

d. Go to school or work without hesitation because | consider that my responsibilities come
first

If I have not attained my goal and have not done atask well then:

a. | continue to do my best to attain the goal

0

Q38.

b. | exert myself once again to attain the goal
c. | find it difficult not to lose heart

d. I'minclined to give up

e. | usually give up

This question was preceded by the following sentence.

"Using the following scale, indicate how important it is to you personally, to pursue each of the
goalslisted below."

Q38. A sense of accomplishment

1

a. Extremely important

0

b. Very important

¢. Somewhat important

d. Somewhat unimportant
e. Very unimportant
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Q53. How well do you do most things you have decided to do?L>

1 a I almost always succeed in the things | attempt and do them better than most people do
b. | often find that | have bitten off more than | can chew and have to give up
c. | usually get the things done that | attempt, but | seldom do them aswell as| want to

0 d. | find that | do most things as well as other people do
e. | seldom get the things done that | attempt, but | usually do them better than other people

Q54. Which of the following is most typical of your study habits?
a. | work quite regularly
b. I usually get to work when deadlines get close
c. | usually have to bein the mood
d. | work quite irregularly

Q59. How hard do you usually work at getting good grades in high school ?

1 a. | work very hard.

b. | could work alittle harder.
0 c. | could work alot harder.
d. I don't haveto work hard, | get good grades easily

Q65. & Q72. These questions were preceded by the following sentence.

"Using the following scale, indicate the extent to which each of the statements below applies to
you."

Q65. | meet my obligations on time.
1 a Very characteristic of me

b. Somewhat characteristic of me

0 ¢ Slightly characteristic of me
d. Somewhat uncharacteristic of me
e. Very uncharacteristic of me

72. | complete projects on time by making steady progress
1 a Very characteristic of me
b. Somewhat characteristic of me
c. Slightly characteristic of me
0 d. Somewhat uncharacteristic of me
e. Very uncharacteristic of me

Confidence Score (CONF_GR): The Confidence variable

describes a candidate's confidence and self-image. More specifically it identifies a

candidate' s outlook academically, militarily, professionally, and sociadly. The higher the

score, the more that candidate indicates a positive view of an uncertain future and the less

likely he or she would attrite (negative expected sign)

15 Although response B to question 53 has a negative connotation, the data shows that those who
answered B actually did better at the Naval Academy. The authors believe this response depicts an
individual who is aggressive, yet possesses the maturity level required to provide honest self-evaluations.
Thislevel of maturity translates into good decision-making and resultsin success at the Naval Academy.
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The numeric score for this variable is derived from the summation
of the dichotomous recoding of the following nine questions from the PHQ survey.
Figure 8. Questions Used in the Confidence Variable

Q15,, Q17., Q18., & Q19 These questions were preceded by the following sentence.

"Listed below are some activities and concerns of first year Naval Academy students. Using the
following scale, indicate how you estimate each item will apply to you during your first year at the
Academy."

Q15. Earn academic honors
a. Highly probable
b. Somewhat probable

¢. Somewhat improbable
d. Highly improbable

Q17. Need tutoring in one course
0 @& Highly probable
b. Somewhat probable

¢. Somewhat improbable
d. Highly improbable

Q18. Earn military honors
a. Highly probable
b. Somewhat probable

¢. Somewhat improbable
d. Highly improbable

Q19. Have difficulties with studies or concentration
O a. Highly probable

b. Somewhat probable
¢. Somewhat improbable
d. Highly improbable

Q27. By the end of my first semester at the Academy | expect my grades will be:
a. Good in some courses, low in others, with an overall average high enough to stay in
school

b. Average or better in every course
c. Very good in every course except possibly one
d. Excellent in every course

Q42. In comparison with most of the people | know, | am able to give atalk before a group:
a. Much more easily
1 b. Somewhat more easily
c. Just as easily

O d. A little less easily
€. Much less easily
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Q43. Compared to others my age, | think my athletic abilities are:
a Inthetop 1%
1 b. In the top 5%
c. In the top 25%

0 d. Average
e. Below average

Q44. Naval Academy students sometimes leave before receiving their commission. If this should
happen do you, which of the following do you think would be the mo st likely cause?
a. Not applicable, | am absolutely certain | will obtain acommission
1 b. Change to amajor not offered at the Naval Academy
c. Lack of ability for military service

0 d. Lack of academic ability or necessary study skills
e. Other

Q55. In comparison with most of the people | know, | am able to make new friends:
a. Much more easily
1 b. A little more easily
c. Aseasily as other people

O d. A little less easily
e Lesseasly

Military Lifestyle Score (MILIF_GR): The Military Lifestyle
variable describes a candidates comfort level with a military environment. More
specifically it identifies a midshipman's outlook on leadership, security, discipline,
organization, and the importance of forethought. The military lifestyle variable is
assigned a negative expected sign based on the theory that a high score is indicative of a
person who isa"good fit" for amilitary environment.

The numeric score for the military lifestyle variable is derived
from a summation of a candidate's responses to the following eight questions from the
PHQ survey.

Figure9. Questions Used in the Military Lifestyle Variable

Q26. Compared to most people my age, | think | will get used to military life:
1 @ Much more easily

b. A little more easily
0 c. About as easily

d. A little less easily

e. Lesseasly
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Q30.  Thisquestion was preceded by the following two sentences.

"Listed below are some of the traditional advantages of a military career and a Naval Academy
education. Using the following scale, indicate how important each item was in your decision to
consider amilitary career."

Q30. Opportunitiesto direct others, have responsibilities and authority
1 a Extremely important
b. Very important

c. Important
d. Rather unimportant
e. Very unimportant

Q37. & Q39. These questions were preceded by the following sentence.

"Using the following scale, indicate how important it is to you personally, to pursue each of the
goalslisted below."

Q37. Anexciting life
1 @ Extremely important
b. Very important

¢. Somewhat important
0 d. Somewhat unimportant
e. Very unimportant

Q39. Family security
1 @ Extremely important
b. Very important

¢. Somewhat important
d. Somewhat unimportant
e. Very unimportant

Q45. What kind of upbringing did you have?
1 a Strict but fair
b. Strict but unfair

c. Inconsistent
0 d. Not very strict but fair
e. Not very strict but unfair

Q67, Q73, & Q74  These questions were preceded by the following sentence.

"Using the following scale, indicate the extent to which each of the statements below applies to
you."

Q67. | feel that people who can't meet deadlinesjust aren't organized
1 @ Very characteristic of me
b. Somewhat characteristic of me

c. Slightly characteristic of me
0 d. Somewhat uncharacteristic of me
e. Very uncharacteristic of me
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Q73. When an opportunity arises to have a good time, | take it and don't worry about the
consequences
a. Very characteristic of me
0 b. Somewhat characteristic of me
c. Slightly characteristic of me

1 d. Somewhat uncharacteristic of me
e. Very uncharacteristic of me

Q74. When | want to achieve something, | set sub-goals and consider specific means for
achieving those goals
a. Very characteristic of me
1 b. Somewhat characteristic of me
c. Slightly characteristic of me

O d. Somewhat uncharacteristic of me
e. Very uncharacteristic of me

Table 13 and Figure 10, below, provide a cursory statistical
description and graphic representation of the PHQ variables. Because these variables
were developed to assist in predicting attrition, all four are assigned a negative expected
sign. That is, the higher the score for each variable, the less likely that student will
atrite.

Table 13. PHQ Data Descriptive Statistics

Expected Sign| Minimum Maximum Mean | Std. Deviation
[IMONEY_GR - - 00 6.00 3.6755 1.1447
[HWORK_GR - .00 11.00 8.8466 1.8806
ICONF GR - 3.00 9.00 8.0457 1.0119
IMILI F_GR - 1.00 8.00 5.6371 1.1140

Figure 10. Graphic Representation of PHQ Variable Distributions

The Distribution of MONEY_GR The Distribution of HWORK_GR
US Naval Academy Classes of 1995-200 US Naval Academy Classes of 1995-200

3000 3000

2000 2000

1000 1000
Std. Dev = 1.14 Std. Dev = 1.88
Mean = 3.7 Mean = 8.8
N = 5691.00 ol ; N = 5691.00

0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0
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The Distribution of CONF_GR The Distribution of MILIF_GR

US Naval Academy Classes of 1995-200 US Naval Academy Classes of 1995-2000
3000t 3000t
2000 2000
1000 1000
Std. Dev = 1.01 Std. Dev = 1.11
Mean = 8.0 Mean = 5.6
0l N =5691.00 ol N =5691.00
3.0 4.0 5.0 6.0 7.0 8.0 9.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
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V. DATA ANALYSIS

A. INTRODUCTION

The purpose of this chapter is to provide the reader with the results of the binary
logistic regressions run using the data from the classes of 1995-1999 and to show the

ability of those regression results to predict attrition for the class of 2000.

The following dependent variables from the data set containing information from
the classes of 1995-1999 are modeled: overall attrition, voluntary attrition, academic
attrition, and performance/conduct attrition. Each of the four forms of attrition are
analyzed using the following models: a base model, an MBTI augmented model, a PHQ
augmented model, and a combined model that is augmented by both MBTI and PHQ
information. The results of these sixteen regressions are also used to predict the four

modes of attrition for the class of 2000.

Initially a comparison is made between the actual and expected signs (showing
positive or negative correlation) relating the independent and dependent variables. Since
this study models attrition, positive correlations infer a greater tendency to attrite whereas
negative correlations infer a reduced tendency to attrite. Along with this comparison is a
brief discussion of the consistency and significance of the independent variables
relationship to the various modes of attrition.

B. CAREER INTEREST SCORE LOGIT MODEL RESULTS

Prior to running the 16 regressions referred to above, it is necessary to run the
regressions using the baseline model and the Career Interest Score. This is necessary to
test the ability of the CIS in predicting attrition. The CIS is never significant in the four
regressions below (Table 14). Based on the literature review and initia findings of this
study the CIS variable is not used in further versions of the model.
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Table 14. Logistic regron Results Base Model + CI S Classes of 1995-1999

Overdl Voluntary Academic Perf/Con
Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig.
SATM_HI -0.0014 | 0.0595 -0.0007 0.4326 | -0.0053 | 0.0020 | -0.0016 | 0.3791
SATV_HI 0.0009 | 0.1514 0.0008 0.2498 0.0013 0.3293 | 0.0010 | 0.5143
RSO_COMB | -0.0014 | 0.0008 -0.0006 0.1978 | -0.0037 | 0.0000 | -0.0028 | 0.0053
HS OFFIC -0.0014 | 0.0002 -0.0008 0.0694 | -0.0043 | 0.0000 | -0.0018 | 0.0608
MALE -0.5900 | 0.0000 -0.7367 0.0000 0.0712 0.7932 | -0.3995 | 0.1100
HISPANIC 0.4673 | 0.0005 0.0497 0.7759 1.1790 0.0000 | 1.1437 | 0.0000
AFRICAN 0.4410 | 0.0022 -0.2088 0.3029 1.2597 0.0000 | 1.1655 | 0.0000
ASIAN -0.3229 | 0.1146 -0.6318 0.0154 | 0.7805 0.0248 | -0.3920 | 0.5098
NATIVE 0.1422 | 0.6821 0.1112 0.7778 0.4528 0.5425 | -0.0693 | 0.9460
CIS STD -0.0002 | 0.6025 -0.0003 0.4405 0.0007 0.4035 | -0.0006 | 0.4906
Constant 1.6457 | 0.0087 0.0762 0.9163 4.3430 0.0025 | 0.9762 | 0.5249
Chi-square 104 61 135 53

-2 Log Likelihood 4670 3700 1240 1090

% Predicted Correct’ 12.4% 6.7% 2.8% 1.6%

" These percentages represent the total percent of the data set correctly predicted to attrite

C. FOUR-VERSION MODEL LOGISTIC REGRESSIONSRESULTS

The regression tables found in the next four sections each contain the output for
all four versions of the attrition model. For each type of attrition the four regressions are
shown side-by-side to facilitate comparison. From left to right the base model, the MBTI
augmented model, the PHQ augmented model, and the fully augmented model are
displayed. Variables showing significant correlation are boldfaced.

1. Overall Attrition: Classes of 1995-1999

Table 15 oontains the logistic regressions results of the four-version model and
overall attrition. The base model provides a good starting point for a discussion of the
results. Only two of the four performance variables used in the base mode prove
SAT math and SAT verbal are both

insignificant. Additionally, SAT verbal has a positive sign. This means that the higher a

significant when modeling overall attrition.

candidate’'s SAT verbal score, the more likely he or she will attrite. This result is
surprising because it runs counter to the theory used to develop the admissions multiple.
In the Whole Person Multiple, the higher a candidate’'s SAT score (math or verbal) the
higher their multiple score. The Naval Academy places great value in a candidate’s SAT
scores. SAT math and verbal scores account for 24 and 12 percent of the Multiple score
respectively. However, the model shows SAT math to be insignificant and shows SAT

verbal to be insignificant and of the wrong sign. Perhaps this is because overall attrition
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includes all forms of attrition, and athough one would suspect SAT scores to be
significant when modeling academic attrition, the combination of results from the
voluntary and performance conduct attrition models may mask their significance in the
overall model. Rank of School Officials (RSO_COMB) and High School Officia Rank
(HS_OFFIC) are both significant and of the expected sign. One must ask why these
performance variables prove highly significant when modeling overall attrition, while
SAT scores were not.  These variables represent a much larger dice of a candidate’s
personality and ability than SAT scores do. Specificaly, the class rank variable
(HS_OFFIC) is not just a measure of a candidate’ s academic ability; it aso measures, to
some degree, their work ethic, their personality, and their ability to manage time. For this
reason, it is expected to be significant and negative in sign for more than just academic
attrition. The combined rank of school officias is aso more than a single dimension
variable. It too measures more than academic ability, it measures performance,
personality, work ethic, and social skills. For these reasons, RSO _COMB is aso
expected to be significant and negative in sign.

Gender aso proves highly significant in the overall attrition base model and
remains so through all subsequent versions. The sign for gender is negative as expected.
This means that males are less likely to attrite overall. Although the women selected to
the Naval Academy are highly qualified, many, including Naval Academy staff, believe
that women have not yet been integrated as well as they could be and as such are at a
disadvantage and more likely to attrite.

The results of the base model regression show that only the Hispanic and African
American ethnicity variables are significant. Three of the four ethnicity variables,
Hispanic, African American, and Native American have positive signs. This suggests
that all three ethnic groups are more likely to attrite than Caucasians. This higher
likelihood to attrite can be attributed, in part, to their lower academic ability as shown by
their lower mean scores on each of the performance variables. Conversely, Asian
Americans have a negative sign which means that they are less likely than Caucasians to
attrite. Thisis due, in part, to their increased academic ability compared to the majority
(Caucasians) as shown by their higher mean scores on each of the performance variables.

The Asian American variable becomes significant whenever PHQ data is added to the
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model. This suggests that the PHQ scales measure the cultural characteristics that make
Asian Americans successful.

Within the fully augmented model, al four MBTI variables have the expected
negative sign. Three of the four MBTI variables are significant with S score being the
only insignificant variable. S score also carries the lowest coefficient amongst the MBTI
scores. This taken with the fact that the sensing-intuiting continuum is the most closely
divided within the data st (52.6% - 47.4%) may be an initial indication that the S score
variable will be of little significance in future regressions. The significance and weights
of the MBTI variables does not change appreciably when modeled alone or with the
addition of the PHQ variables. This suggests that for overal attrition, the MBTI
variables are not affected by the addition of PHQ variables.

All four of the PHQ variables aso have negative signs. Additionally, three of the
four PHQ variables are significant when modeled alone with the base model. When
combined with the MBTI variables in the fully augmented model, only two PHQ
variables maintain their significance. Specifically, the confidence variable looses its
significance in the fully augmented model and the coefficient of the hard work variable,
although not significant in either mode, is reduced. This suggests that these two
variables, which measure a candidate’ s drive, determination, work ethic, and self-image,

are somehow co-linear with items contained in the four MBTI variables.
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Table 15. Logistic Regron Results- Overall Attrition

Overall Attrition Classes of 1995-1999
1% Version 2nd Version 3"9Version 4th Version
Base M odel Base Model + MBTI| Base Model + PHQ [BasetMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0014 | 0.0541 | -0.0016 | 0.0326 | -0.0014 [ 0.0632 | -0.0015 | 0.0511
SATV HI 0.0009 | 0.1365 ] 0.0004 | 0.5533 ] 0.0010 | 0.1171 | 0.0005 | 0.4804
JRSO_COMB -0.0014 | 0.0008 | -0.0013 | 0.0022 | -0.0013 | 0.0031 | -0.0012 | 0.0043
|H S OFFIC -0.0015| 0.0001 | -0.0015 | 0.0001 | -0.0013 | 0.0007 | -0.0014 | 0.0003
|M ALE -0.5955 | 0.0000 | -0.6086 | 0.0000 | -0.5993 | 0.0000 | -0.5958 | 0.0000
|Hi1sPANIC 0.4698 | 0.0005 ]| 0.4084 | 0.0029 | 0.4207 | 0.0020 | 0.3678 | 0.0075
AFRICAN 0.4437 | 0.0020 | 0.3935 0.0069 0.3073 0.0364 | 0.2937 0.0478
ASIAN -0.3211 | 0.1166 | -0.3409 | 0.0989 | -0.4164 | 0.0434 | -0.4230 | 0.0417
INATIVE 0.1440 | 0.6784 | 0.0703 | 0.8417 ] 0.0850 | 0.8084 | 0.0300 | 0.9326
|[EscorE - - -0.0063 | 0.0000 - - -0.0055 | 0.0002
SSCORE - - -0.0025 [ 0.1194 - - -0.0026 | 0.0961
TSCORE - - -0.0052 [ 0.0020 - - -0.0056 | 0.0010
JSCORE - - -0.0072 | 0.0000 - - -0.0064 | 0.0000
IMONEY_GR - - - - -0.1276 | 0.0003 | -0.1257 | 0.0005
|HWORK_GR - - - - -0.0406 | 0.0523 | -0.0108 | 0.6165
[conE GR - - - - -0.0904 | 0.0211 | -0.0687 | 0.0846
|M ILIF GR - - - - -0.1169 | 0.0019 | -0.1267 | 0.0009
|constant 1.5590 | 0.0100 | 2.0833 | 0.0009 | 3.5081 [ 0.0000 | 3.6712 | 0.0000
Chi-square 104 185 143 212
-2Log likelihood 4670 4590 4630 4560
% Predicted Correct’ 12.5% 12.8% 12.5% 13.0%

" These percentages represent the total percent of the data set correctly predicted to attrite

2. Voluntary Attrition: Classes of 1995-1999

Table 16 contains the logistic regression results of the four-version model and
voluntary attrition. The first item worthy of discussion is the lack of significance of the
performance variables. The variables all keep the same signs as they had for overal
attrition, however none of them are significant in the base model. Thisis not unexpected.
There was no expectation for performance variables to possess the ability to predict
voluntary attrition. Of interest, however, is the high school official rank variable. It
becomes significant whenever MBTI variables are added to the model.

The gender variable remains significant, negative in sign, and consistent across
the four versions of the model. However, the \alue of the gender coefficient is larger
than it is for overal attrition and is larger than any other coefficient in the voluntary
atrition model. Clearly, this data suggests that gender is indeed an issue when

considering voluntary attrition. This does not appear to be due to any major differencein
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academic ability, but may be due to the levels of gender bias that may ill exist at the
Naval Academy.

The ethnicity variables in the base model show only the Asian American variable
is significant. Additionally, the Hispanic and African American variables are no longer
significant and the African American variable has changed in sign. This change in
significance and sign from the overall model suggests that African Americans overal
propensity to attrite is the result of reasons other than those associated with voluntary
atrition. Again, Asian Americans are the least likely to attrite. Unlike the overall model,
Asian Americans remain significant through all four versions of the model. The same
conclusion made for Hispanics and African Americans can be made here for Asians.
Asian Americans who attrite do so for reasons other than those associated with voluntary
attrition.

When MBTI information is added to the model, only the E, T, and J variables
prove significant. These results are in keeping with the conclusions drawn from the
initial overal attrition regression results. Again, al three MBTI variables remain
significant, consistent in sign, and of similar value across al four versions of the model.
The MBTI remains unchanged when combined with PHQ variables in the fully
augmented model. The same cannot be said for the PHQ variables. When added alone to
the base model, only the MONEY_GR and CONF_GR variables prove significant.
MILIF_GR (military Lifestyle) is no longer significant as it was for overall attrition.
This suggests that the military lifestyle variable will be significant for some other form of
attrition.  Additionally, the confidence variable becomes insignificant when MBTI
variables are combined with the PHQ variables in the fully augmented model. The
money variable, which is comprised of questions that deal with a candidate's level of
responsibility, their opinions on money, and their ability to manage time, proved
significant whenever it appeared in the voluntary attrition model. This suggests
candidates who are able to excel in school and maintain a paying job that alows them to
provide for a portion of their own welfare, are less likely to attrite. In this manner, the
money variable is able to capture to some degree the maturity level and persistence of the
candidate.
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The insample attrition classification improves appreciably from 6.6% to 9.7%
between the base and fully augmented voluntary attrition models. As the base model is
augmented, each successive model does add significant variables. From left-to-right two,
six, four, and seven variables prove to be significant.

Table16. Logistic Regression Results- Voluntary Attrition

Voluntary Attrition Classes of 1995-1999
1% Version 2nd Version 3"9Version 4th Version
Base M odel Base Model + MBTI | Base Mode + PHQ |Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0007 | 0.4010 | -0.0009 | 0.2750 | -0.0006 | 0.5150 § -0.0007 | 0.4174
SATV _HI 0.0009 | 0.2200 0.0003 0.7350 0.0010 0.1615 0.0004 0.6167

JRSO_COMB ]-0.0006| 0.1954 J -0.0005 | 0.3124 ] -0.0006 [ 0.2528 | -0.0005 | 0.2928
IH S OFFIC -0.0008| 0.0620 j -0.0010 | 0.0320 ] -0.0008 | 0.0866 j -0.0010 | 0.0255
IM ALE -0.7461| 0.0000 J -0.7785 [ 0.0000 | -0.7328 | 0.0000 j -0.7527 | 0.0000
[HisPANIC 0.0544 | 0.7555 ] -0.0246 | 0.8897 | 0.0150 | 0.9319 | -0.0541 | 0.7611

AFRICAN -0.2019| 0.3187 | -0.2975 | 0.1476 | -0.3074 | 0.1344 | -0.3590 | 0.0848
ASIAN -0.6286| 0.0159 | -0.6562 [ 0.0126 ] -0.7086 | 0.0069 | -0.7111 | 0.0070
INATIVE 0.1144  0.7716 ]| -0.0145 | 0.9711 | 0.0644 | 0.8713 | -0.0374 | 0.9261
|[Escore - - -0.0105 | 0.0000 - - -0.0102 | 0.0000
SSCORE - - -0.0013 | 0.4600 - - -0.0015 | 0.4214
TSCORE - - -0.0077 | 0.0001 - - -0.0079 | 0.0001
JSCORE - - -0.0082 | 0.0000 - - -0.0081 | 0.0000
IMONEY_GR - - - - -0.1293 | 0.0017 | -0.1251 | 0.0029
|HWORK GR - - - - -0.0137 | 0.5780 § 0.0257 | 0.3116
|CONF_GR - - - - -0.1165 | 0.0100 | -0.0738 | 0.1108
|M ILIF GR - - - - -0.0723 | 0.0975 | -0.0787 | 0.0755
lconstant -0.0736| 0.9161 | 0.6352 | 0.3806 1.6039 | 0.0459 | 1.7210 | 0.0377
Chi-square 60 161 81 175
-2Log likeli hoogl 3700 3600 3680 3590
% Predicted Correct 6.65 6.6% 8.3% 9.7%

" These percentages represent the total percent of the data set correctly predicted to attrite voluntarily.
3. Academic Attrition: Classes of 1995-1999

Table 17 contains the logistic regression results for academic attrition and the
four-version model. Three of the four performance variables prove significant. When
comparing the academic base model to the overall base model one notices that SAT math
has become significant as expected, but SAT verba is till insignificant and of te
opposite sign. One would expect SAT verbal to be as important in predicting attrition as
SAT math. This finding does not support the conclusion made in the overal attrition
section, which suggested that the SAT verbal variable was not significant in that model
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because other forms of attrition were masking its ability to predict academic attrition. In
attempting to explain the reason for this unexpected result, an in depth analysis of the
relationships between the SAT variables and the remainder of the model variables was
conducted. The authors were unable to identify any reason why the SAT verba variable

isinsignificant and of the opposite sign when used to predict academic attrition.

The gender variable proves insignificant when used to predict academic attrition.
This result, when combined with the extremely high significance of the gender variable in
the voluntary attrition model, suggests that gender's significance in the overal attrition
model is due to its significance in the voluntary model. Clearly, gender is not an issue
when it comes to academic ability and more specifically, academic attrition.

The ethnic variable regression results for academic attrition are distinctly different
than those found in the voluntary model. In the voluntary model, only Asian Americans
were significant with a negative sign. In the case of academic attrition, all four ethnic
variables are positive in sign and three of the four are extremely significant. Only the
Native American variable proves insignificant. The sign and significance of the Hispanic
and African American variables is not unexpected. Both were significant and of positive
sign in the overal attrition model. Asian Americans, however, were neither significant
nor positive in sign in the overall model. Such a drastic sign switch is unexpected.
Perhaps this information combined with the strongly negative and significant relationship
between Asian Americans and voluntary attrition suggests that Asian Americans have
academic difficulty, but are unwilling to voluntarily resign. This would be in keeping
with society’s general perception of the Asian culture's work ethic and their beliefs
pertaining to one’s persona honor. The data supports this conclusion by suggesting that
Asian Americans are unwilling to give up and leave the institution voluntarily, but
instead will persist until the institution removes them. Additionally, the Hispanic and
African American variables have extremely large coefficients. This suggests that these
two ethnic minorities, in particular, are much more likely to attrite for academic reasons
than the Caucasian majority. This tendency to attrite academically accounts for their

significance in the overall model.
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The MBTI information proves insignificant when used to model academic
atrition.  This is not an unexpected result just as the insignificance of performance
variables in predicting voluntary attrition was not unexpected. All MBTI variables
although insignificant for all four versions of the model, maintain the correct sign.
Surprisingly, two of the four PHQ variables prove significant and of the correct sign
when used to model academic attrition. The hard work variable is moderately significant,
and, the military lifestyle variable is highly significant. The eason for the variable's
significance in this case is a result of the types of questions that make up each of the two
scales. The hard work variable contains questions that attempt to quantify a candidate’s
work ethic, persistence, and dedication. Candidates who score high on this variable
represent extremely hard workers who refuse to give up. These types of individuals tend
to succeed in the Naval Academy’s unique military-academic environment where effort,
persistence, and good time management can be the difference between letter grades. The
military lifestyle variable attempts to gauge a candidate's likelihood to “fit” the
institutional lifestyle by assessing their maturity, perception of self, and their affinity to
exist in a structured military environment. This background information helps explain
how this personality variable could be a significant predictor of academic success at the
Naval Academy. Candidates with high military lifestyle scores expend little or no effort
dealing with or growing accustomed to the military environment, in which they are
forced to pursue their studies, and therefore, are more likely to succeed academically and

are less likely to attrite for academic reasons.

Insample attrition classification does not appreciably improve as variables are
added to the model. However, as the base model is augmented, each successive model
does add significant variables. From left-to-right six, six, six, and eight variables prove

to be significant.
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Table 17. Log_]istic Regron Results - Academic Attrition

Academic Attrition Classes of 1995-1999
1% Version 2nd Version 3% Version 4th Version
Base M odel Base Model + MBTI| Base Model + PHQ |Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0052| 0.0023 | -0.0052 | 0.0023 | -0.0055 | 0.0014 | -0.0053 [ 0.0019
SATV_HI 0.0013| 0.3518 | 0.0009 | 0.5364 | 0.0012 | 0.3771 | 0.0008 | 0.5472
JRSO COMB -0.0037| 0.0000 | -0.0037 | 0.0000 | -0.0033 | 0.0001 | -0.0034 | 0.0001
IH S OFFIC -0.0043| 0.0000 | -0.0041 | 0.0000 | -0.0039 | 0.0000 | -0.0037 | 0.0001
|M ALE 0.0863| 0.7501 | 0.1022 | 0.7095 | 0.0678 | 0.8045 | 0.1157 | 0.6766
[HisPaNic 1.1724| 0.0000 | 1.1531 | 0.0000 | 1.1357 | 0.0000 | 1.1291 | 0.0000
AFRICAN 1.2495| 0.0000 | 1.2571 | 0.0000 | 1.0422 | 0.0000 | 1.0906 | 0.0000
ASIAN 0.7766| 0.0255 | 0.8100 | 0.0205 | 0.6668 | 0.0578 | 0.6956 | 0.0492
INATIVE 0.4466| 0.5476 | 0.4588 | 0.5375 | 0.3238 | 0.6674 | 0.3708 | 0.6217
[EscorE - - 0.0031 | 0.3666 - - 0.0057 | 0.1033
SSCORE - - -0.0050 | 0.1564 - - -0.0059 | 0.1025
TSCORE - - -0.0012 | 0.7611 - - -0.0018 | 0.6372
JSCORE - - -0.0058 | 0.0717 - - -0.0030 | 0.3769
IMONEY_GR - - - - -0.0900 | 0.2491 | -0.0817 | 0.2966
|HWORK_G R - - - - -0.1089 | 0.0108 | -0.1048 | 0.0173
ICONF_GR - - - - -0.0665 | 0.4118 | -0.0827 | 0.3147
|M ILIF_ GR - - - - -0.2700 | 0.0009 | -0.2834 | 0.0006
IConStant 4.6619| 0.0008 4.8041 0.0007 7.6616 0.0000 7.7880 0.0000
Chi-Square 134 146 162 173
-2Log Likelihood 1240 1230 1210 1200
% Predicted Correct’ 2.8% 2.8% 2.9% 2.9%

" These percentages represent the total percent of the data set correctly predicted to attrite academically.

4. Performance/Conduct Attrition: Classes of 1995-1999

Table 18 shows the logistic regression results of performance/conduct attrition
and the four-version model. The only performance variable that proves significant in
modeling performance/conduct attrition is the combined rank of school official variable.
The RSO variable's ability to predict performance/conduct attrition is a result of the
questions that make up the RSO score.  The RSO survey asks teachers their opinion of a
candidate’ s academic ability, study habits, work ethic, personality, and demeanor. The
score is derived from the teacher’s opinion of the “whole candidate”. Therefore, those
candidates with high RSO scores are unlikely to have a history of, or tendency to display
aberrant behavior and are therefore, less likely to attrite for performance/conduct reasons.
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Once again, the gender variable is insignificant. This finding supports the
findings from the voluntary attrition section, which stated that the gender variables
significance in the voluntary attrition model accounted for its significance in the overal
attrition model. Only two of the four ethnicity variables prove significant. The Asian
American and Native American variables, athough insignificant, have a negative sign.
The Hispanic and African American variables are both significant and positive in sign.
This means that Hispanics and African Americans are more likely to attrite for
performance/conduct reasons than the Caucasian majority. These results suggest that the
significance of the Hispanic and African American variables in the overall attrition model
is not just a result of their significance in the academic model but is a result of their

combined significance in the academic and performance/conduct models.

Unexpectedly, the personality variables are, for the most part, insignificant when
used to predict performance/conduct attrition. The only significant personality variables
in the performance/conduct model are the E score and money variables. The E score
variable is significant but of the wrong sign. More specifically, candidates with a high E
score, athough less likely to attrite overal, are more likely to attrite for
performance/conduct reasons. This is understandable. Extraverts tend to be socia and
outspoken individuals who would be more likely to find themselves in a bad situation
than introverts who kept to themselves and avoided socia interaction. This explains the
significance and sign change of the E score variable. The money variable's significance
is also explainable. The money variable contains questions that attempt to measure a
candidate’'s work history, their level of responsibility, and their ability to effectively
manage commitments. It makes sense then that those individuals with high money scores
have proven themselves responsible and efficient at managing commitments. These
characteristics oppose the aberrant behavior implied in the performance/conduct attrition
variable. Therefore, it makes sense that individuals with high money scores would be

less likely to attrite for performance/conduct reasons.

In sample attrition classification does not appreciably improve across models. As
the base model is augmented, successive models show inconsistent change. From left to
right the performance/conduct regressions have three, three, four, and five significant

variables.
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Table 18. Logistic Regron Results-Perfor mance/Conduct Attrition

Performance/Conduct Attrition Classes of 1995-1999
1% Version 2nd Version 39 Version 4th Version
Base M odel Base Model + MBTI} Base Model + PHQ |Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM_HI -0.0017| 0.3572 | -0.0017 | 0.3505 | -0.0018 | 0.3226 | -0.0017 | 0.3503
SATV HI 0.0011| 0.4794 | 0.0007 | 0.6320 | 0.0011 | 0.4541 | 0.0009 | 0.5687
JRSO_COMB -0.0028| 0.0054 | -0.0027 | 0.0075 | -0.0026 | 0.0101 | -0.0025 | 0.0133
|H S OFFIC -0.0018| 0.0547 | -0.0016 | 0.1044 | -0.0017 | 0.0800 | -0.0014 | 0.1436
|M ALE -0.4167| 0.0936 | -0.4136 | 0.1023 | -0.4627 | 0.0651 | -0.4334 | 0.0895
[H1sPANIC 1.1507 | 0.0000 | 1.1630 | 0.0000 | 1.0996 | 0.0000 | 1.1127 | 0.0000
AFRICAN 1.1769 | 0.0000 | 1.2143 | 0.0000 | 1.0260 | 0.0004 | 1.0865 | 0.0002
ASIAN -0.3856| 0.5162 | -0.3453 | 0.5621 | -0.4889 | 0.4125 | -0.4596 | 0.4423
INATIVE -0.0626| 0.9511 | -0.0200 | 0.9844 | -0.1948 | 0.8496 | -0.1237 | 0.9042
|EscorE - - 0.0068 | 0.0706 - - 0.0080 | 0.0361
SSCORE - - -0.0061 | 0.1181 - - -0.0064 | 0.1041
TSCORE - - 0.0029 | 0.4849 - - 0.0021 | 0.6168
JSCORE - - -0.0043 | 0.2315 - - -0.0024 | 0.5052
IMONEY_GR - - - - -0.1808 | 0.0337 | -0.1760 | 0.0389
|HWORK_GR - - - - -0.0596 | 0.2245 | -0.0585 | 0.2469
|CON F GR - - - - 0.0079 | 0.9363 | -0.0227 | 0.8214
IM ILIF_ GR - - - - -0.1643 | 0.0791 | -0.1727 | 0.0663
lconstant 0.6871| 0.6429 | 05880 | 0.6988 | 25711 | 0.1317 | 25922 | 0.1326
Chi-Square 53 63 63 73
-2Log Likelihood 1090 1080 1080 1070
% Predicted Correct” 1.6% 1.9% 1.8% 1.9%

*  These percentages represent the total percent of the data set correctly predicted to attrite for
performance/conduct reasons.

D. OUT-OF-SAMPLE PREDICTION RESULTS

The following sections provide information on the ability of the class of 1995-
1999 regression results to predict attrition in the class of 2000. The percentages found in
tables 19-22 were derived through the application of the beta weights (significance
values) from the 1995-1999 regressions to the class of 2000 data. The out-of-sample
predictions were done to assess the ability of the four-version model to use historical data
to predict attrition for an incoming class. The results of the in-sample regressions for the
class of 2000 can be found in Appendix B. A comparison of the values found in tables
19-22 to the overall percent correct values found in Appendix B (tables A-2, A-4, A-6, &
A-8) provide the reader the ability to asses how well the four-version model predicts
attrition both in and out of sample. Each of the tables below shows four results. The

percentages, displayed from left to right, reflect the correctly predicted cases obtained
64



from the base model, the base mode plus CIS, the MBTI augmented model, the PHQ
augmented model, and the fully augmented model. The four forms of attrition: overall,
voluntary, academic, and performance/conduct are presented in order.

1 Overall Attrition Out-of -Sample Predictions

As personality information is added to baseline information the model becomes
better able to predict overal attrition in the class of 2000. The fully augmented model
provides a dight improvement over the other three models for predicting overall attrition
Overall Attrition Classification Table- Out of Sample

Table 19.
Base Model +] Base Model + | Base Model + | Base Model +
Base M odel CIs MBTI PHQ MBTI & PHQ
% Predicted
Correct 12.0% 12.3% 13.1% 13.5% 13.6%

actual overall attrition rate for the Class of 2000 is 20.9%.

2.

Voluntary Attrition Out-of-Sample Predictions

NOTE: These percentages represent the total percent of the data set correctly predicted to attrite. The

As persondity information is added to the base voluntary attrition model, the
model’ s predictive power rises by roughly 50% from 7.2% to over 10%. Again, the fully

augmented model marks a dight improvement over the other three models for predicting

voluntary attrition.
Table 20. Voluntary Attrition Classification Table- Out of Sample
Base Model +] Base Model + | Base Model + | Base Model +
Base Model CIS MBTI PHQ MBTI & PHQ
% Predicted
Correct 7.2% 7.7% 10.4% 10.0% 11.3%

NOTE: These percentages represent the total percent of the data set correctly predicted to attrite
voluntarily. The actual voluntary attrition rate for the Class of 2000 is 16%.

3. Academic Attrition Out-of-Sample Predictions

Unlike in the voluntary attrition models, personality information adds no
predictive power to academic deficiency models. Apparently, personality variables are

only related to non-academic attrition models.
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Table 21.

Academic Attrition Classification Table- Out of Sample

Base M odel

Base Model +
CIS

Base Model +
MBTI

Base Model +
PHQ

Base Model +
MBTI & PHQ

% Predicted
Correct

2.4%

2.5%

2.3%

2.1%

1.5%

NOTE: These percentages represent the total percent of the data set correctly predicted to attrite
academically. The actual academic attrition rate for the Class of 2000 is 4.1%.

4.

Performance/Conduct Attrition Out -of-Sample Predictions

Again, the addition of personality information does not appreciably increase the

predictive power of the performance/conduct model.

Table 22. Performance/Conduct Attrition Classification Table - Out of Sample
Base Model +] Base Model + | Base Model + | Base Model +
Base M odel CIS MBTI PHQ MBTI & PHQ
% Predicted
Correct 0.9% 0.9% 0.9% 1.0% 1.3%

NOTE: These percentages represent the total percent of the data set correctly predicted to attrite for
performance/conduct reasons. The actual performance/conduct attrition rate for the Class of 2000 is 3%.

In summary, personality variables appear to have a marginal effect on raising the
predictive power of the overall and voluntary attrition models. They literaly added no
value to the academic and performance/conduct attrition models.

E. CHAPTER SUMMARY

The regression results for the classes of 1995-1999 show that the personality
information contained in the MBTI and PHQ is significant. The results show that the
addition of personality information enables the basic Whole Person Multiple formula to
capture a larger percentage of attrition for two of the four attrition types modeled. This
correspondence between personality information and attrition is in keeping with the
expected results discussed in chapter three. Unlike the CIS, which is never significant,
the MBTI and PHQ do add significant information to two of the four attrition models.

1 A Review of the In-sample (1995-1999) Regression Results

A close review of the in-sample regression outputs reveals information about the
performance variables, the control variables and the personality variables. The following

sections provide a brief summary of each.
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a. Performance Measures

-Higher math SAT scores always indicate a lower propensity for attrition

though this is only significant when looking at overall and academic attrition.

-Interestingly, verbal SAT scores are never significant and are generally of
the opposite sign.

-The rank of school official score always indicates a lower propensity for

attrition and is aso significant in every regression except for voluntary attrition.

-High school rank always indicates a lower propensity for attrition, and is
significant in eleven of the sixteen regressions.

b. Demographic Information

-The gender (male) variable indicates thet men are significantly less likely
to attrite for voluntary reasons. This relationship between gender and voluntary attrition
IS S0 strong it makes the gender variable significant in the overall model. There is no

significant relationship between gender and academic or performance/conduct attrition.

-The ethnicity variables provided multiple findings. First, Hispanics and
African Americans are much more likely to attrite for academic and performance/conduct
reasons than the Caucasian majority. Additionally, Asian Americans as an ethnic group
are not likely to attrite voluntarily.

c. Personality Information

-The results show that personality variables produce a margina
improvement in the predictive ability of the overall and voluntary attrition models. They

add no substantial predictive ability to the academic and performance/conduct models.

-MBTI data suggests that the E, T, and J variables provide the predictive
power found in the MBTI when predicting overall and voluntary attrition. The S score
variable is never significant in any of the four attrition models. None of the MBTI
variables are significant when used to model academic attrition. Additionally, E score
becomes significant only in the fully augmented version of the performance/conduct
model.
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-The PHQ variables are of the expected sign across al four attrition
models. The money, confidence, and military lifestyle variables are significant when
modeling overall attrition, however, the confidence variable looses significance when
combined with MBTI data. The money and confidence variable are again significant
when used to model voluntary attrition. Again, the confidence variable looses
significance when combined with MBTI data in the fully augmented model. This
suggests that the MBTI data does a better job of measuring those personadity traits
measured by the confidence variable.

2 The Ability to Predict out of Sample

The following table shows the percentage of attrition captured by each model for
all four forms of attrition. For example, the overall attrition rate for the class of 2000 was
20.9%. The full mode predicted 13.6% of the 20.9%. Therefore, the model correctly
predicted 65.07% of the overall attrition for the class of 2000. The percentages appear in
bold typeface when they represent the model which best predicted that type of attrition.
For three of the four modes of attrition, the addition of personality variables results in the

capture of alarger percentage of the out-of-sample attrition

Table 23. Attrition Prediction Summaries by Model for the Class of 2000

BaseModel| MBTI Model| PHQ Model Full Mod€
IOverall 57.42% 62.68% 64.59% 65.07%
\Voluntary 45.00% 65.00% 62.50% 70.63%
Academic 58.54% 56.10% 51.22% 36.59%
Performance/
Conduct 30.00% 30.00% 33.33% 43.33%
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V. CONCLUSIONSAND RECOMMENDATIONS

The purpose of this chapter is to provide the reader with conclusions, answers to
the study's research questions, and recommendations for future research. Additionally,
this chapter attempts to evaluate the practical implications of the results by addressing the
possible costs of changing admissions procedures and the potential gains or losses such
changes might create.

A. CONCLUSIONS

This section presents conclusions derived from an analysis of the regression
outputs dealing with the CIS and the four-variation model and the out-of-sample
prediction results for the class of 2000. Additionally this section provides answers to the
research questions.

1 Statistical Findings

CISis not significant for any of the four modes of attrition considered within this
study. The regression results from the class of 1995-1999 dataset prove that personality
measures are significant only when modeling overall and voluntary attrition. For two of
the four modes of attrition, the out-of-sample prediction is most powerful when using the
fully augmented model (baseline information + MBTI + PHQ). MBTI and PHQ
information constructively add power to the model's ability in predicting overal, and
voluntary out-of-sample attrition.

2. Addressing the Resear ch Questions

The following paragraphs provide answers to the research questions from chapter

one.

Question One:

Does the use of personality measures improve the Admission Board's
ability to identify candidates who are likely to attrite from the United
States Naval Academy and therefore, assist them in selecting those
candidates who will persist through the four-year program?

The use of personality measures does improve the Admission Board's ability to

identify candidates who are likely to attrite from the United States Naval Academy.
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Although the current attrition predictor, the CIS, proved insignificant, the addition of the
MBTI, PHQ, or both did improve the Multiple's ability to predict the two of the four
modeled attrition variables. The CIS augmented model used in this study does show
marginal improvement in predicting attrition in the out-of-sample class of 2000.
However, this marginal improvement is not as large as the improvements shown in using
the fully augmented models. Moreover, the sustained insignificance of the CIS should be
cause for concern in light of its impact on the Whole Person Multiple and admissions

decisions.

Question Two:

Would the addition of the Myers-Briggs Type Indicator in place of the
Career Interest Score of the Strong Interest Inventory improve the Whole
Person Multiple's ability to predict voluntary, academic, and
performance/conduct attrition from the U.S. Naval Academy?

The addition of the Myers-Briggs Type Indicator in place of the CIS does
improve the ability of the Whole Person Multiple to predict voluntary attrition. After
removing the Strong Interest Inventory measures from the model, the base model
captures 85% of the weight of the Whole Person Multiple. Adding MBTI information to
the base model improves out-of-sample predictability for overal and voluntary attrition.
There was no appreciable change in the model’s ability to predict academic or
performance/conduct attrition. Academic attrition was best predicted using only the
baseline mode.

Question Three:

Would the addition of the Personal History Questionnaire in place of the
Career Interest Score of the Strong Interest Inventory improve the Whole
Person Multiple's ability to predict voluntary, academic, and
performance/conduct attrition from the U.S. Naval Academy?

The addition of the Personal History Questionnaire in place of the CIS does
improve the ability of the Whole Person Multiple to predict attrition. Adding PHQ
information to the base model improved out-of-sample predictability for overall,

voluntary, and performance/conduct attrition. Academic attrition was best predicted

using only the baseline model.

70



3. The Costs and Benefits of Incor porating Personality Information into
the Admissions Process

a. Usingthe PHQ

Though no longer administered by the Naval Academy the PHQ could be
used again. Its use would require some collaboration between the Naval Academy and
NPRST. The PHQ was administered for at least ten years as part of every candidate’'s
admissions paperwork. The data has not been analyzed outside the work done in support
of this thesis. IT is safe to assume that there is more for administrators and admissions
staff to learn from this data. Though the actual dollar amount associated with
administering this survey to all applicants is unknown, the statistical findings within this
study suggest that re-instituting it as a part of the admissions process may be a
worthwhile endeavor.

b. Using the MBTI

The MBTI is dready administered to al midshipmen during Plebe
Summer, shortly after they arrive at the Naval Academy. Currently it is used as atool for
self-assessment and awareness. Though the actual dollar amount associated with
administering the MBTI to al applicants is unknown, the statistical findings within this
study suggest that it is worth consideration as part of the admissions process.

c. Unknown Costs

Using personality measures to effectively filter the applicant pool may
have certain unknown costs. Although the use of personality measures may produce less
attrition, adecision to include a personality test as part of an admissions system does
raise some philosophical issues. Additionally, the effects on the Brigade of Midshipmen
that may result from the incorporation of personality measures in the admissions system
are unknown. The short and long term impact of such a change are impossible to predict
and should be seriously considered prior to implementation.

d. The Bottom Line of Improved Admissions

The results suggest that the use of personality measures could create
marginal improvements in the admissions process. The results are not, however,

overwhelming enough to suggest that the Naval Academy could appreciably decrease the
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number of applicants it admits. Therefore, it is not anticipated that these improvements
would appreciably lower the operating costs of the Naval Academy16. However, the
Navy and Marine Corps use Officer Candidate School (OCS) to account for Naval
Academy and NROTC attrition. Each OCS candidate costs the navy approximately
$35,000 dollars. Although the results of this thesis would not appreciably reduce costs at
the Naval Academy, they could, due to reduced Naval Academy attrition, impact the
number of candidates admitted to Navy and Marine Corps Officer Candidate School.
This combined with the small savings experienced by the Naval Academy would lower
the overall cost of officer recruitment by the Department of the Navy.
B. RECOMMENDATIONS

1 Further Research

a. TheCIS

This study examines the CIS over a six-year period (1995-2000). One
suggestion for further research is to re-examine the methodology used by NPRDC to
develop the Sl scales used by the Naval Academy. The Sl may have a previously un
harnessed ability to predict Naval Academy attrition. If so, a new SII scale would
provide the Naval Academy with an inexpensive solution to the problems attributed to
the CIS. There may be statistically significant information available within the CIS and
this should be closely examined before removing the CIS from the entire admissions
process.

b. ThePHQ & MBTI

Clearly there is statistically significant information available within the
PHQ. A more thorough factor analysis needs to be performed on this survey. Statistical
tests need to be used to identify correlations between the responses of a given question
and attrition. A more statistically derived set of scales may show the PHQ to be even
more predictive than shown by the results of this study.

It is adso clear that the Naval Academy places a considerable amount of
faith in the ability of the MBTI to educate midshipmen about themselves. There still

exist a multitude of studies that could be done with the volumes of readily available

16 Although the price per graduate is above $260,000, many of those costs are fixed costs that would
only be affected if there were large changes in the number of applicants admitted
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MBTI data maintained in the Naval Academy’s data warehouse. Specifically, the
MBTI’s relationship to attrition at the Naval Academy is still arelatively unstudied field.

c. Other Personality Measures

Although the MBTI and the PHQ proved themselves significant in this
study, there are other personality measures that are much more comprehensive. Research
addressing the ability of a personality measure such as the 16PF17 to predict attrition
would be quite beneficial to the Naval Academy.

If personality measures are to be used in the admissions process,
administrators need to address their effect on specific minority types. Additional studies
would be required to better understand the correlations between various ethnicities and
attrition when viewed through the filter of a personality measure. These correlations may
have profound effects on the diversity of the applicant pool. Moreover, the Naval
Academy is required by law to maintain a diverse student body. Personality measures
could possibly make that requirement more difficult to meet. Additional research is
required.

2. Consider ations for the Admissions Process

Table 27 below shows comparisons between the baseline model and the fully
augmented model. These two models predicted group membership (either graduation or
attrition) in the 1995-1999 data set. The first set of two rows show when both models
correctly predicted graduation or attrition. The second set of two rows show when both
models incorrectly predicted graduation or attrition. The third set of two rows show
when only the base model correctly predicted graduation or attrition. The last set of two
rows show when only the fully augmented model correctly predicted graduation or
attrition. The fully augmented model captured 59 more graduates and 22 more cases of
attrition.  Out of the 4589 files within the 1995-1999 dataset this is nearly a 2%

improvement over the baseline model’ s prediction.

17 The Sixteen Personality Factor Questionnaire (16PF) is an assessment from NCS Assessments. It is
aself-report questionnaire that provides detailed information on 16 primary personality traits. It emphasizes
an individual's strengths through measurement of such personality dimensions as warmth, intelligence,
sensitivity, and self-discipline. The 16PF assessment is also a reliable predictor of normal personality and
helps project an individual's fitness for avariety of occupations.
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Table 24. Comparison of Model Classification Ability: Classes 1995-1999

M odel Base Base+tMBTI+PHQ Actual Number of Total Cases
Classification Prediction Prediction Outcome Cases

Both Models Grad Grad Grad 1672 2128
Correct Attrite Attrite Attrite 456

Both Models Attrite Attrite Grad 1038 1306
Incorrect Grad Grad Attrite 268

Base Model Grad Attrite Grad 418 537
Correct Attrite Grad Attrite 119
Base+tMBTI+PHQ Attrite Grad Grad 477

M odel Correct . . 618
Grad Attrite Attrite 141

In light of this small difference it is not recommended that great weight be placed
upon the findings of this study, nor should the admissions process be appreciably atered.
The successful rate of graduation of nearly 80% is noteworthy and the result of a time-
tested and well-balanced admissions process. Margina improvements may be possible,

but they should be approached and considered carefully.

MBTI and PHQ could be incorporated into the admissions process without being
injected directly into the candidate multiple. The Admissions Board should consider
developing a "Personality Measure RAB". This softer way of using personality
information would allow the admissions board greater control and understanding of how

personality measures impact candidates on an individual basis.
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APPENDIX A PERSONAL HISTORY QUESTIONNAIRE

The purpose of this appendix is to present the Persona History Questionnaire to
the reader as it would appear to an applicant. The following pages of the PHQ have been
edited to depict the method used by the authors to organize the PHQ into four separate
scales. Because it includes al 85 PHQ questions, it provides the reader with the

opportunity to view the questions that were not used in any of the four scales.

The responses to the questions that were included in one of the four groups have a
solid line separating responses and a zero or one next to the groups of responses to show
which value those groups were assigned. Also, the name of the group to which the
guestion belongs is listed beside it. Questions that were not used have an “X” over them

or solid line through them.
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2 PERSONAL HISTORY
bl QUESTIONNAIRE

FORM PHO-84A
i P TiHis FORA EUBJECT TO THE
L FRAACY ACT Of 1974, il PAGSE 8.

T
rr

This survey consists of a number of questions about you, your farmur
your interests, and your experiences,

Read each question and all of its possible answers carefully. Being as =
frank as you can, quickly select the one answer that is most appropri- 4
ate for you. Then mark the circle corresponding to that answer in the

space provided in this guestionnaire booklet. Be sure to select one -
answer — and only one answer — for every question.

Please mail your completed bookiet promptly to the Naval Academy
in ene of the envelopes provided.

GENERAL INSTRUCTIONS

+ DO NOT USE FELT TIP, BALLFOINT OR N PENS. CORRECT MARKS
» COMPLETELY BLACKEN CIRCLE. S5 8808

» MAKE CLEAN ERASURES,

& MAKE MO ETRAY MARKS. INCORRECT MARKS
« DO NOT WRINKLE BODIKLET. [Clvlelei)

= DO MNOT SEPARATE BOOKLET PAGES,

Mow turn the page and fill in your name and other identifying information.

| (e, lejs] | lslsl | Tele] lsle] | | Telalelelele) 23c.
DO MOT MATK M THIS AREA

I8 ECVETNMENT PRINTNG CFFiGE: minnzsss
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RECORD YOUR IDENTIFYING INFORMATION IN THE BOXES AND CIRCLES PROVIDED BEL

* MAME: Frintas much as passible of your fast name and your first and middie
initial,

& SOCLAL SECURITY NUMEER.

« TODAY'S DATE: Yesr, month, and day.
* BIRTHDATE: Year and month only.

* SEX.

* HIGHEST GRADE PASSED: Mark the highest grade passed as of today's date.
H G.E.D,, fill in the H.5. GRAD circle.

LAST NAME Fi [T SOCIAL SECURITY TODAY'S DATE
MNUMBER WH. | B0, | DAY
QOOODOO00 |00 | l | 1 [ | F i
ERAEEEOEEE (@G [ololonolalelalole) EEEEE T
lalolololololololoiolo) lololo ololololelo lolc alo olo}
DoOCEOOOE| @ lalaja’ olalololola) EHE WS D
TLRQELEEE @3 olola ololalolalo)] lola 5]
EEEEOEEE| |EE (glojo-olo{olololo] @ ©
lolalolololololololMolol HEOGERESOEE iolo @
lalelalalalolelololialc) DEHDOEOEO®E lolo @
HEEEHEOERE®| 6@ glaja olalololela [alo @
lalojololololololal iy lalo; lalolo.ololelololo lola @
oo lolololalololol il alo) jojejo:olojolalole] &E 0}
Rgeiand e
BIRTH
PEPHIODOE| |86 DATE 58 MerabE
EE@DOREEEE®, & YA. | MO PASSED
EREEIEEE @ | | MALE
ZE@OEEEOE |
DE@@eEEEEEE (@ EHENE a) i3 of 1ESE
O @) G @ E S @y () lolalalal €D
GEEREDEREDE] [EE @E @ FEMALE D .5 GRAD
GlGlelalolalolololl iG] @mEy M LT]
)@ @ E @O0 EEY |G @Ey & 3 Le. anal
llGloiolololnlolal il inio) @E @ i ]
OO @ @DE @ G5} AB a8
@DEDEHEBEHE| (& GLEn . G OredA-ms
DOROOOOHOE (D& @mEy @
alololelolelololalle]a] D& ©

Mow go on to the next page and answer the survey questions.

i 1] | | PAGE 2
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MONMEYL. When | first sarned money on a regular basis [ether
than fram members of my femily], my age was:

. (2) 12 e youngar.
-

& (@) 13-4

R 16,

I 1 @ itacalde

{Z) 1 hevas't had 3 okl rogular job.

J!n.-IDNI‘:'l How many hours.a week have you usually warked

. on paying jobs since the beginning of tha Tith
o grade? (Do pot Inclede gurmemgr jobs.}
. @ Mooz
E [} ¥t 100 boors,
—iEL 11705 huws,
L3

. 1 (@) 18 ta 20 hours.
(2 Wore than 20 haur,

HWORES. | uatsly do:
1 @) Mushmers than | rasaived 1o do.
{5} A bE; marg than | rescived o o
{Z) Mmver fet Ehan what | resalvd 10 do.
{5) & fittla legs then | reschend w o,
{) Musch bess thas | resaliid b de,

4| would find a e in which one wouldn't hlh't.th -r'
m
(5] Pionsant.

~~TE} Vany unplessant. H

HWORES. When doing somathing difficett
(2} | givewp very quisily.
{B) | ova-em retker quickly.
o (S gveup somehor quicidy.
{5) 1 coart give ea 100 So0n.,
1 (¢ citually ses it theough,

en 1 beciume interestad im 3 mibitary carees, mry_—~
l“ﬂlm mer, _

(= uo.--rm.-gh _ f,—ﬂ'”’f

& 13

MONEY 7. During the 1ast couple of years, the fert of my

#:-The amount of fluence the members of

farmii
mnq:ud on [y caresr choios was: W’I}V
(@) A gemitdnsl: they asarted £oesid bl pressds on e

T BIEpt ﬂfl‘rﬁ-\ﬂ‘mlﬂ. -
T
@Smn:mmmd TR M 10 BCse gt
Heear ghibltoa

@Aﬂﬂn mwmmﬁm me qinm]'rir-mtlut the ehge

i,
'\-;

,@,&ﬁmu«h but they did At bry to rassure e 15
acrapt iheir choscs, T

9-3thoast ooyt Balse moidesty, | ballave that
Hgm@:{ﬂﬂtl eniild reach in the sone=

Mavy carair-i -
= Liedn::?s\ _.-f’;f
() Commandar, o<

@ Lapanin. ”_FH_.-"’IP- "“—»..\h
@ Aemimi

' ko, ™

11:-Other then these required hrsdiool.imum
backs-da you usually read ) -4 el

P e
{2 &2 bmrsr onii k- e
{2} Two arthraca Moot e
@mm o3 Mo x“‘*-x

@Wﬂm T

ey ar igas ayanr. \x“““*-m

14 indicarta 1he total numbear of samasters &F

\q.d honars mathemeatics t:num a3 those
listed below, that yoo eXpest to comphets in j
and senjor high school Include all courses:

hava n shnce beginning the saventh L]
[summar mw slso), but eount ﬁc:h & anty
ance. /

« gdvenced mm

s afvancad -

w Enalythes or n:n wiry

& trigoaamatey ; :

» indepandent study, semjnars, of spenal shualeds

13 or mora.

12 How often 9o you ascomplish what you must do prosnpl

without hawing to be pushed to da ft fby athars]?.
1 @ anap.

own suppart That | persanally earned was @""'""‘ ehen
approximately p & osman.
5] s thaa 105, (B} Somedimas but oot adten.
() 10% v 300 (E) Roculy.
{E) tbare shan 3066 bt less thas G085,
(B 0% 1o D%
() More than 508,

TURN PAGE AND CON

PAGE 3
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12. Since | started high :ld‘:oo-i, my meney [oF recraation
MONEY [or “extras™} usually eams fram: ;

(&) Mlrwance and gifts from Family.
0 (@) Mosity allowance end gifts, s My v slmings.

@Hw|h WYY QW eOTEng s, some om the farmiky.
(T} sl trem my own carnings.

14. If | wake up in the morning feeling a little “oul of
HWORK0SE" but don't feel reatly ik

{E)} Dan'L g0 te sehonl or work bacEusa IT's possbie 1has )
might B8 caming down with spmething seroug.
{E) Be 15 sehool or work but take medicing Tust in cane” ar
] gL gverppag ngw fust how bad 1 feel
(E) Eo 1o pehosl o work without eny unrecessary compinining
bait consider going home if | get noticeebly worss.

1 {E)Go to school ov work withaut hesiation because [ comider
thil rily réssaivntalites come fmL

LISTED BELOW ARE SOME ACTIVITIES AND CONCERNS
OF FIRST YEAR NAVAL ACADEMY STUDENTS., USING

THE FOLLOWING SCALE, INDICATE HOW YOU ESTIMATE
EACH ITEM WILL AFPPLY TO YOU DURING YOUR RRST
TEAR AT THE ACADEDMY.

qﬂrr‘ftmﬂ"m / HIGHLY RFROBARLE
bt / SOMEWHAT BAPROBATLE
expeat | wilk SOMEWHAT PROBABLE
HIGHLY PROBABLE
CORF
16. Esm acadermic honors, aialele
17. Nosd tetoring inenz ceuse, | ® | @ @1 @
1% Earn military homors. @ | & @0 &
CUNE
15. Hawe difficulties with ] @I@- ) (D | &
studies or concentration.
20 Easlveozilenal-or IR O
mdinfidual eounsaling

o5t Nawy officers’ jobhs Tall inte one of tha
Iuwini cries: Surface Warfare, Subma
Warfare. Naval Avistion, and "Other” (such.

Supply. Naval Intelligance, Fublic.hgﬁ:lh/bu you
slready kmow of these :r:;s would [k
to ge inte?
(20 ¥ex, | Bave known Jor o nt;’hf#m
(B) Vex. | am sbmoz T
(&) Wex, bur I!nla'ﬁuly.
() Mo T Tike wheemn all Bgually.

Ko, | il dan't know saough o declde.
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22 IF} E:w"rm":uatuintd miy gosl and have fot done a
1 thamn:
BEK W Lil i

! () 1 continue to da my Bast to stisin the goal.
E_} 1 emart myzelf anee agein {9 attain the goel
{2} find it difficult nat ta lose hear,

{5} t'm inclined to ghve ugp.
(E 1 usuniy give up,

1]

23 Of the following | feed that the thing 1 would Ghe_—
miest in 3 job would be: ——
&) Promotion ay aeeording @ ity

(B} satistoeiony “mlnﬁ

(E) Good auparis

e fhﬂﬁmn& HH"M_H
P Working for mygat. ~

tfactor that was most responsible fn-rm'r e

in In & military carear was e

E}mmzquy_m hertas. f,u--’”';

{E) Edueational benafics Sr ity

(B) The influsncs ol efosa frisnds.

@ Amm parents o guardisns, H“-a-___“_

_{Ey Fersansl prelerence over ather caresrs. sz

28._The number of times per waek | usually go out -
sockally is: SR

H-\. _,_,_-'-"FF
{1 artese e
®z T T
S e -
% il L

26. Compared to most paople my age, | think | will
get vsed to military life:

1 Much mors saally. MILIE
_8 A limtle mors ausite,
0 (3 Aveus as sasiy.
(5) A Girlle tass easily.
(T} Les wasily
COTF

7. By the engd of my first semester at the Academy
1 expect my grades will ba:
] @Mhmmmumnhiﬂ athers, with an oeerad]
suarege high enoogh to sty in school.

(B} Avernge or batter i gvery courtd.
(E) Very goed in #very courss axcept possitly ode
(5 Excellent it every courss

the end of my firgt year at the Mave: -
la Y eailitary parformance will f

(=) Goou inﬁ‘nm-nmhwfn others, wiam

Mgl sntugh M HM
@Mmtnrgmr By aspaci

@Ulq:ﬁ in almost B¥Lery ASPETL. -H"'H-.,qq_
- '@-hﬁdlum in =very aspeci. --H'"-u._
PAGE 4 CONTINUE TO NEXT PA
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I9:-in tha past, how kave you reacted o | 42 In compatisan with most of the people | krow, | am
(=] i

E_,_rf abie to give 3 tallc befors & groop:
i ()1 Baver slways diws-my_est b compeciiiae siuations, {2 Muth mors sasliy., CONT
': (2} 1 hava w=usity o ] ities slustiana. 1 (@) Somawkar mare essily,
o @IMHMHMi. Just o sy,
sxrvy 4 Thaue be=n imoffacted by it - & Tittle lass saily.

. {) Much loss masihy.

o STRD ARE SCE OF THE ¥RADMICNAL A0: 43, Camperad to others my age, | think my athletic

¥+ VANTAGES OF A MIUTARY CAREER AND A NAVAL ahiblitias ars:
e ACADENY EDUCATION. USING THE FOLLOWING SCALE, @inthates 1%. CONF
i INDICATE HOW IMPOATANT EACH ITEM WAS IN YOUR
%1 DECISION TO CONSIDER A MILITARY CAREER. 1 @ In tha top .
o % Ia the fop Z5%.
' H 4 VERY UNIMFORTANT g (& averge
ree " BATHER UNIMPORTENT (E) Batow wvamgs.
/ RAPQRTANT
4. il 42, Mavai Acad studants somats
EXTREMEL POREAMT B amy 5 a0 2
/i-—i 2 recaiving thu1réwmtsﬂm lf:hh uha_k &
MILIF 30 Opportunities to direct 1o you. whith of the following do wou think wau
wthers, have responsi- | (&) | () I ) & be the MOST LIKELY cause?
hﬂitlae and authorlty. (®) Mot Epmlicubie, | am sbandutaly cxrtain bl CONF
— 3+ Discipned e style. [ @ | & [ [ @1 & whinen & &
Tl e N Tt e
| @ 1| (%) Cnamps 10 & mjor not offared M e Meve!
MONEY 32, Firancial and toition BIE | O 6] 3 Acpinnity.
bansfits. () Lawk of ability for malitsry gervice,
opportunities. . {0} Lack of acadamin abfty or necessey stady
— 34+ Lack of achesturo s (= (3 r'.?\__@ Fml aXilE
i I L= I o
civilian jobs. (&) Dnber,
— 35— Eoonombe-seouri O R o
— 35 Hoveltyalexpadinse L@ | @M 1@ | & 1 H #5. What kind of upbringing did yeu have? MILIF
i (&} Strict bus fair.
ﬂ Striet buranfair.
@ IncemEiptaat.
'IEF Mot ey strict but Fair.

USING THE BOLLOWING SCALE, INDICATE HOW IN- (® tiot vary strict but unfsir.

PORTANT Y 15 TO YOU PERSOMALLY, TO PURSUE

“u“ OF THE GOALS LISTED BELDW. M'n mmmmm!nm““%f
wurm:?u:ﬁc you altowed to maks rﬂ:;_pn-’
/ VERY UNIMPORTANT decizigns Fesia o
" SOMEWHAT UNIMPORTANT () Much cnora eftan
" SOMEWHAT IMPORTANT () Somewhal mors f_g.r::"‘f:ﬂ-n_ﬂ_ﬂ_
A NERY INMPORTANT (5} Atpust 13 gitsn: TR
EXTREMELY IMPORTANT LG} less aften. ﬂ“‘“&____h
s L Much lesy ofen. ~.]
MILIF 37, An exeiting life- ] @-l@ [OREG)
1 [
HWORK 38, A sense of @ |- ®|® lth e nd tasks =
aog amplishment. @ I @ mmnmﬂmﬁy;i ur; :;;“n:ly hus]nag}*’f
. i v e { harun S 10 e and i meauiar
WLE 32 Family seearity ® Eﬁr@_ (0] @mﬁmﬂn&thﬁ'm o8 4 4 90
20 Socisteecagnition | @ | D lal@le @ Ok, bt nat et
0 il |
MONEY41. Financial suecwss, = ! @lalale () Somatimes, W'ﬁm L
-~ i
@ S-umlljnii?{m-.- pareats complals a groat duie hay
3 amake me hakn.
/(ﬁ::l oF never: | &m oot reculd o, \Hﬁ"‘x
TURN PAGE AND CT°
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JB--Lthink of myself as a shy parson: =

@ Never
g”‘"’!”“'"' H:—:_:_c::“"/
Sometimes, o —
@onen_—— T~
#_,@'Jﬁuﬂam e

The following two guestions must ke angwered in
coordination. Plesse read all choices carefully be-
fore ANSWETIOG.
48 Wisich one of the following recreotional activities -~
N}h-.u-;q:uu &0pAgS in oSt oitend e

T

-

@‘P;rhbp@_&lq in competitive feam :puﬂ:L

{E) Participating in hﬁnn i ,,3”"” Sorts.

{E) Momcompstitive fa i e pleicsl
Bty

{5} Baciai with othars, tuch as panln.
e H
,-{Eﬁ;mp of thg atove. (CHODSE &, B, C,or O inthe NEAT
GUESTION.)

m\m:m one of the following recreationad activities "
OU-CHOGE A, 5.C or b M THE PREVIOUS
v or e
u&sr?m -~

(&) Reasing, ﬂ;t'unim to FecoeTs o7 mhﬁ,w'rt’:w activifies.

'\-\._\_\H. -
(B) Attending o participatiaia. | coacnsts, or other

amistic actmities. /“'
Warking o o -ﬂ{ms.. mpdels, or [L==%
@ it "%:"'1
s S
{E} Saiting Fiking, campiag, or horsebwck riding H“a

,-’Gf”ﬂ”ﬂrlhﬁl.hmlmﬁuﬂ.ﬂ.ﬁrﬁ'hmlpmlﬂ.ﬂ o
guestion.

it often have you changed your mind about
Furtu r plans since you antared hi "
(%) 1 nawa sct changddmy plans,
(B} Cnly pree e
() Two 6 s, T
¥ o o mare times, e |

an | had my first evening date my age was: |
@ 12 dr-hngﬂ;_\_
(@ 14
{218,
(o) 153.&&5”
0T hver't had an eaning dens.

—

s e
et
S

T,
——

o ———

53. How weil de you do most things you have decided
1o do?

@ | slrmaas slenys succsad in the things | sicempr srd do H.l,{,
them hatter than ma a1 peopla do. E b
1 @Iﬂﬁmflmnnlhmhﬁmuﬁm:hanlﬂnm ke
url-d.hlrrn.lnmg:l : Py
0 .
0 @I | ugamily gag the Thengs eone that i attempy, bat | celdom

ded them as well 29 | want to. h A
() 1 irdd that | e rno it thivgs ok vl a3 other pesple do. R
LERY
@Isum-uumuumammmmmu-m;r tn g

¢4 therm Damer than other peaphe. Z

HWORE

54, Which of the fallowing is mast typical of your
study habits?

{20 | vtk quites réguiachy,

: (8} | ususlly ged to winrk when deadlines got clode
L) | rsuadly Favs b be in the maod.
U (T Lwork quits ieagulariy

B5. In comparlzon with moet of the people | know, | am
able to make new friends: CONE

(& Mueh more sasily.
1 A trie moss eagily.

!E! A EL"H aiher propls.

[
o {2} Less ensiiy.

&i- nanficti do 4 sach -~
mmy on maparimes do you rea h -

'@'Hn-nﬂ.
(0 1or2
(Er3esd.
35 ar
F,@-rﬁ'ﬁ%;:;m

o
ﬂf\x

T

“‘m““ faced with an unplessant situation, [ aswally:
(&) Trr-tornsst immediately and figues out the badt
sElUteR
{0 Put if off for e uﬁ:hqg_lunmﬂ’.fm
R

{5} Put it o Eurql.i‘l!l -ifile w8 | < nuri-.“‘ﬁ-mrm-
AolUban.

(B} Dot T vy about 117 things tead 1o take care of
ihemaslves.

"'\--.,_
e

58-—-Dyring bi :bchn-nll. | have been a leadar in my

gronp ot

@ Aozt alwnﬁ _p-"""'-
@ Wary oftan 3&

{E) Dltn.

& Snmnt ot aften.

@i )
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e Hiow bard ust
5 [ do you usually work at getiing pood
gradas in Iigh school?

1 ()1 workvery hard.
8 () | eowld werk 4 lifike Bardes
(Z) 1 cowid wark o 1ot nerdar.
{20 | don't have by woek hard. | oe1 good prades essiy.

matry really close fiends do you have? e
_;-'—'_'_F'_'_

@} g oot them. e

@lmwa!uwﬂﬂ-m '::;.,.:_\-:_\_H_

(E) 1 harve o r, %0 frignd, e
{4 0o hava any reelly closa fieada, ]
HWORE
&1, | find myself putting things off ontil tha last ——
m s -F‘_'_'_H___,-'-"'_H_
@ Almest aiwayi——__ e
Qftan. _:__h-"‘:-______h
© Sometimes, TetTiol eften. T e
Py, T
Maver. MILIF

@2, Wihat Is the highest lavel of formal education |

inad by your meother or famale ngghn?
{2) High tﬂnil‘}fm_u_u or heas .

'@' Postvecondany schood an oollege.

e R

e

~—E Same graduats school or gradusts degrae. ]
3. What is the highest leval of formal uﬂu:aﬂm —1
| by your Father or mala gunn:llln?
{3) High sthog Mﬁrl o less, T
{2) Postsecondary schaal allegs,
© Soms cotegs. e
() Coliege dagren, B
{E) 5ok graduata sck ool or pradaste degraa, \\I
HWORK'
MILIF
MILIF

PAGE T

USING THE FOLLOWING SCALE INDICATE THE EXTENT ™
TO WHICH EACH OF THE STATEMENTS BELOW APpLiEs ™

TO Yo, =
[ _]
L
VERY UNCHARACTERISTIC OF ME =
SOMEVWHAT UNCHARACTERISTIC OF ME L]
SLIGHTLY CHARACTERIETIC OF KIE -
/" SOMEWHAT CHARACTERIETIC OF ME -
" VEAY CHARAGTERISTIC OF ME -
84— When|-believe
a8 iy =1 o
Taet ai it S TG @ E
1 i
GE. 1 meat il .
e e [ ole oo o |-
-
k]
—&6—Hoelleve-s-person’s -
dary-shotdd-be-planmed (=) @ (T -
ahead each morning. e erele -
| 0 ==
67. [ faal that pecple wha -—
ean't mest deadiines
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encugh. -
5 -
B8, [ was growing — =
up, T
woontinue my 44 @ | & | D |-
b
g school 1=
that getiing ———I‘ﬁ
together Withfriands. | A e—t—T
to “party” is ane @B e @ | |-
_Eereim -
Plaasures. e
7 —
._Criticism makes me P = - - .
very uncomfortable. e e re e po
T h'nh: H's usaless to -
plan 160 far-ahead —1 -
becauss things hnm'_rr—____@:_—_ﬁ_’f@ﬁ_ @ | @ | -
ever gome out the— =]
_ Ayt riznned e '—~—~_.__:
anywWEY, : -
12, | complete projects —
on time by making B @@ |E | -
steady progress. —-—
-—
73 When an opportunity L 1
arises o have a good @ ale @ @ -
timea, | take it and —
don’t worry about the -
CORLEnUenoeE. =
¥4, ‘Whan | want to 1 [ ] i
achiava gsomething, |
ot subgeals and @ @@ I B | @ | -
consider specific =8
maeans for achieving -
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The fullowing questions refer 1o the way in which
certain important events in cur sociely affect dif-
ferent people, Each item conslsiz of a pair of alter-
natives lettered A or B. Plesss select the one state.
miont of ench pair (and enly o) which you more
strongly belisve o be the zase st far as you're
concemad.

Thiz i+ 2 measure of personal belief: Obviously
thera are no right or Wrong answers. Try o re-
spond to each item independently whken making
your choice: do not be influenced by your previcus
sholees.

g of the wahappy things in people's [
M vy =

R

T——
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APPENDIX B IN-SAMPLE LOGISTIC REGRESSION RESULTS
FOR THE CLASS OF 2000

This appendix provides the reader with the results of the Class of 2000
regressions. The regression and classification tables show the ability of the four-version
model to predict attrition (in sample) for the Class of 2000. The classification tablesthen
show the model's ability to predict graduates and nongraduates in a single class. The
overall percent correct is aso provided. When compared to the out-of-sample results in
chapter 4, these results provide the reader the ability to evaluate the out-of-sample and in-

sample predictive ability of the four-version model
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TableA-1. Logistic Regression Results- Overall Attrition!8

Overall Attrition - Class of 2000
1st Variation 2nd Variation 3rd Variation
Base M odel Base Model + MBTI] Base Model + PHQ [Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0005 | 0.7289 | -0.0004 | 0.7734 | -0.0007 | 0.6312 | -0.0006 | 0.7178
SATV_HI 0.0035 | 0.0057 | 0.0030 [ 0.0207 | 0.0035 | 0.0054 | 0.0031 | 0.0199

IRSO_COMB | -0.0014 | 0.1531 | -0.0015 | 0.1388 | -0.0012 | 0.2143 | -0.0014 | 0.1667
IH S OFFIC -0.0022 | 0.0120 | -0.0020 | 0.0224 } -0.0023 | 0.0102 | -0.0022 | 0.0193
IM ALE -0.8238 | 0.0000 | -0.9157 | 0.0000 | -0.8322 | 0.0000 | -0.9229 | 0.0000
[HisPaNIC 0.3607 | 0.1944 | 0.2667 | 0.3481 | 0.3541 | 0.2042 | 0.2602 | 0.3615

AFRICAN 0.2915 | 0.3537 | 0.1682 [ 0.6048 ] 0.1100 | 0.7339 | 0.0865 | 0.7955
ASIAN 0.0409 | 0.9135 | 0.0286 | 0.9414 | 0.0009 | 0.9980 | -0.0024 | 0.9951
INATIVE 1.0990 | 0.1119 | 0.9162 | 0.2013 | 1.0873 | 0.1161 | 0.9210 | 0.2004
[Escore - - -0.0083 | 0.0111 - - -0.0078 | 0.0198
SSCORE - - -0.0027 | 0.4080 - - -0.0028 | 0.3895
TSCORE - - -0.0114 | 0.0015 - - -0.0114 | 0.0016
JSCORE - - -0.0113 | 0.0003 - - -0.0108 | 0.0007
IMONEY_GR - - - - -0.0663 | 0.2650 | -0.0509 | 0.4025
IHWORK_G R - - - - -0.0607 | 0.1871 | -0.0345 | 0.4711
ICONF_GR - - - - 0.0012 | 0.9876 | 0.0246 | 0.7618
IM ILIF_GR - - - - -0.0859 | 0.2116 | -0.0139 | 0.8448
IConStant -0.1631 | 0.8921 | 0.4368 | 0.7279 | 1.1782 | 0.3715 | 0.8557 | 0.5347

TableA-2.  Overall Attrition Classification Table - Class of 200019

Grad |[Attrite] Grad |[Attrite] Grad Attrite | Grad | Attrite
Grad 514% - 50.7% - 50.4% - 50.4% -
Attrite - 11.6% - 12.7% - 11.9% - 12.7%
[Overall %Correct 63.0% 63.4% 62.3% 63.1%

18 | ogistic regression results reflect in-sample results of the four-variation model for the Class of
2000.

19 The classification results represent the ability of each model to predict just for the Class of 2000.
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Table A-3.

Logistic Regression Results- Voluntary Attrition

Voluntary Attrition - Class of 2000
1st Variation 2nd Variation 3rd Variation
Base Model Base Model + MBTI| Base Model + PHQ |Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0005 | 0.7838 | -0.0003 [ 0.8867 ] -0.0005 | 0.7706 | -0.0002 | 0.9071
SATV_HI 0.0037 0.0119 | 0.0034 | 0.0261 | 0.0037 | 0.0115 | 0.0034 | 0.0265
JRSO COMB | -0.0005 | 0.6252 | -0.0006 | 0.5989 | -0.0004 [ 0.7203 | -0.0006 | 0.6226
IH S OFFIC -0.0013 0.1777 | -0.0012 | 0.2352 | -0.0015 | 0.1498 | -0.0013 | 0.1963
|M ALE -1.0783 | 0.0000 | -1.1954 | 0.0000 | -1.0515 | 0.0000 | -1.1736 | 0.0000
[HisPaNIC 0.2608 0.4248 | 0.1145 | 0.7318 | 0.2531 | 0.4399 ] 0.1093 | 0.7444
AFRICAN 0.0626 0.8706 | -0.0543 | 0.8914 | -0.1291 | 0.7440 | -0.1218 | 0.7653
ASIAN -0.4589 | 0.3565 | -0.5312 | 0.3001 | -0.5173 | 0.3045 | -0.5683 | 0.2708
INATIVE 1.0659 0.1604 0.7479 0.3477 1.0293 0.1824 0.7349 0.3617
|ESCORE - - -0.0093 | 0.0136 - - -0.0089 | 0.0196
SSCORE - - -0.0008 | 0.8368 - - -0.0010 | 0.7957
TSCORE - - -0.0152 | 0.0002 - - -0.0149 | 0.0003
JSCORE - - -0.0120 | 0.0006 - - -0.0116 | 0.0015
[MONEY_GR - - - - -0.0608 | 0.3769 | -0.0436 | 0.5346
|HWORK_G R - - - - -0.0232 | 0.6647 | 0.0067 | 0.9041
ICONF_GR - - - - -0.0458 | 0.6065 | -0.0136 | 0.8832
|M ILIF. GR - - - - -0.1394 | 0.0774 | -0.0543 | 0.5083
|Constant -1.6429 | 0.2352 | -1.2038 | 0.4050 | -0.0583 | 0.9692 | -0.6759 | 0.6694
TableA-4.  Voluntary Attrition Classification Table - Class of 2000
Grad | Attrite] Grad |Attrite] Grad Attrite | Grad | Attrite
Graq 61.2% - 55.6% - 57.7% - 56.1% -
Voluntary Attrite - 7.5% - 11.7% - 8.5% - 10.5%
IOveral % Correct 68.7% 66.3% 66.2% 66.6%
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Table A-5. Logistic Regron Results- Academic Attrition

Academic Attrition - Class of 2000
1st Variation 2nd Variation 3rd Variation
Base M odel Base Model + MBTIjBase Model + PHQ |Base+tMBTI & PHQ
Coef Sig Coef Sig Coef Sig Coef Sig
SATM HI -0.0010 | 0.7789 | -0.0013 | 0.7125] -0.0018 | 0.6103 | -0.0019 | 0.5830
SATV HI 0.0057 0.0505 | 0.0058 | 0.0480 | 0.0057 | 0.0529 | 0.0060 | 0.0471
RSO_COMB -0.0024 0.2311 -0.0027 | 0.1887 | -0.0024 | 0.2274 § -0.0026 | 0.1954
HS OFFIC -0.0100 | 0.0000 | -0.0100 | 0.0000 | -0.0095 | 0.0002 | -0.0096 | 0.0001
MALE 0.1431 0.8054 | 0.1641 | 0.7823 | -0.0008 | 0.9990 | 0.0572 | 0.9250
HISPANIC 0.7817 0.1471 0.7514 0.1659 0.8522 [ 0.1159 0.8159 0.1364
AFRICAN 0.4745 0.4831 | 0.3706 | 0.5877 | 0.3307 | 0.6376 | 0.2490 | 0.7255
ASIAN 1.5648 0.0106 1.4977 0.0151 1.6622 | 0.0071 1.5785 0.0111
NATIVE 1.8328 0.1195 1.8298 0.1182 1.6938 | 0.1635 1.7427 0.1478
ESCORE - - -0.0060 [ 0.4368 - - -0.0048 | 0.5422
SSCORE - - -0.0040 | 0.5901 - - -0.0034 | 0.6555
TSCORE - - -0.0088 | 0.2948 - - -0.0105 | 0.2208
JSCORE - - 0.0030 | 0.6742 - - 0.0040 | 0.5874
MONEY GR - - - - 0.0187 | 0.8913] 0.0185 | 0.8937
HWORK_GR - - - - -0.1932 | 0.0591 | -0.1990 | 0.0578
CONF_GR - - - - 0.1407 | 0.4246 ] 0.1362 | 0.4424
MILIF GR - - - - 0.1229 [ 0.4481 0.1404 0.3977
Constant 0.8240 0.7640 | 1.3307 | 0.6342 | 0.9626 | 0.7503 | 1.2212 | 0.6972
Table A-6.  Academic Attrition Classification Table- Class of 2000
Grad [ Attrite Grad |Attrite] Grad Attrite | Grad | Attrite
Graq 72.4% - 71.6% - 73.3% - 73.1% -
Academic Attrite] - 2.5% - 2.5% - 2.5% - 2.4%
[Overal % Correct 74.9% 74.1% 75.8% 75.5%
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Table A-7.

Logistic Regron Results- Performance/Conduct Attrition

Performance/Conduct Attrition - Class of 2000

1st Variation 2nd Variation 3rd Variation
Base M odel Base Model + MBTI| Base Modedl + PHQ |Base+tMBTI & PHQ
Coef Sg Coef Sg Coef Sg Coef Sg
SATM HI 0.0003 | 0.9366 | 0.0003 | 0.9444 | 0.0002 | 0.9679 0.0005 | 0.8948
SATV_HI -0.0007 [ 0.8250 | -0.0025 | 0.4589 | -0.0009 | 0.7928 | -0.0028 | 0.4042
|RSO_CcoOmB -0.0050 | 0.0365 | -0.0043 | 0.0787 | -0.0048 | 0.0458 | -0.0042 | 0.0839
|H S OFFIC 0.0009 | 0.6917 | 0.0015 | 0.4866 | 0.0005 | 0.8385 0.0010 | 0.6698
|MAL E 0.3423 | 0.5934 | 0.0898 | 0.8930 | 0.3343 | 0.6102 0.0679 | 0.9203
[Hi SPANIC 0.3282 0.6716 0.2562 0.7447 0.3675 0.6358 0.2714 0.7318
AFRICAN 1.0676 | 0.0891 | 0.9631 | 0.1406 | 0.7998 | 0.2230 0.8023 | 0.2347
ASIAN -0.1465 | 0.8891 | -0.0333 | 0.9750 | -0.2507 | 0.8126 | -0.1515 | 0.8876
INATIVE -3.4607 | 0.8316 | -4.2283 | 0.7876 | -3.3695 | 0.8365 | -4.1259 | 0.7930
|[Escore - - -0.0033 | 0.6940 - - -0.0026 | 0.7584
SSCORE - - -0.0122 | 0.1543 - - -0.0127 0.1482
TSCORE - - 0.0066 | 0.5001 - - 0.0055 | 0.5742
JSCORE - - -0.0225 | 0.0050 - - -0.0228 | 0.0069
IMONEY GR - - - - -0.2379 | 0.1318 | -0.2632 | 0.0952
|HWORK_GR - - - - -0.1322 | 0.2678 | -0.0657 | 0.5950
|CON F GR - - - - 0.1009 | 0.6243 0.1371 | 0.5342
IM ILIF GR - - - - -0.0046 | 0.9790 0.0582 0.7424
IConstant 0.2694 | 0.9316 | 0.5301 | 0.8711 | 1.6498 | 0.6236 0.8229 | 0.8178
Table A-8.  Performance/Conduct Attrition Classification Table - Class of 2000
Grad | Attrite] Grad |Attrite Grad Attrite | Grad | Attrite
Graq 80.2% - 78.1% - 77.9% - 77.1% -
Attrite - 1.0% - 1.7% - 1.4% - 1.5%
|overall % Correct 81.2% 79.8% 79.3% 78.6%
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